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TRIANGULAR WING AT SUBSONIC AND
SUPERSONIC SPEEDS

By John W. Boyd
SUMMARY

The results of an experimental investigation of flap-type controls
on a low-aspect—ratio triangular wing using NACA 0005-63 sections are
presented for & constant—chord and a comstant—percent—chord control
surface. Two flap profiles were investigated, one having a true contour
P and the other a blunt trailing edge. The 1ift, drag, pitching moment,

hinge moment, and rolling moments were obtained. for Mach numbers of 0.6,
0.8, 0.9, 1.3, 1.53, and 1.7 at. a constant Reynolds number of 3.0 million
end for angles of abtack from —l+° to 169, The flap deflections were
vaeried in 5° increments from +5° to —25°.

The results showed that the flap plan form had little effect on the
1ift effectivensss., The effects of flap plan form were more pronounced
on the pitching-moment effectiveness, the constant—chord flap exhibiting
the higher pitching-moment effectivensess throughou‘b the speed ranges
investigated. Both flaps showed & considersble reduction in effective—
ness as the Mach mumber was increassed from 0.9 %o l.3. The comstant—
percent—chord flap showed considersbly lower values of ‘the hinge-moment

B parsmeters than did the constant—chord flap for the ranges of Mach
numbers lInvestigated. For the constent—chord flep, thickening the flep
profile resulted in somewhat higher sbsolute values of the hinge-moment
paranmeter throughout the Mach mmber renge. For the constant-
percent—chord flap, thickening the flap profile resulted 1n considerdbly
higher sbsolute values of Chy in the subsonic speed range with little
effect being evident in the supersonic speed range. A comparison of the
measured values of the effectiveness and hinge-moment parameters in the
supersonic speed rasnge with the theory showed that the linearlzed theory




predicted reasgonably well the variation of the parameters with Mach
number, but the experimental values were generally of smaller magnitude
than those predicted by the theory.

Application of the data to an assumed triangular-wing aircraft
with the center of gravity located at 35 percent of the mean
serodynamic chord showed the following results: In the subsonic speed
range, the constant-chord flap was found to be the more effective
longltudinel-~control device but either flap was capable of providing
longitudinal balance at 1lift coefficients up to approximately 0.8.

In the supersonic speed range, the data showed that both flaps provided
ample control for balancing the alrcraft at 1ift coefficients up to
approximately 0.65 for the assumed center-of-gravity location.
Considerably higher flap deflections were required for balance at a
given 1ift coefficlent, however, than were necessary at subsonic

speeds because of the large Increase in stability and decrease in
control effectiveness that occurred as the Mach number was increased
from 0.9 to 1.3.

Deflecting the flap to provide balance resulted in a maximum

at subsonic speeds and as much as 28 percent in the supersonic speed
range. Throughout the speed ranges investigated, thickening the flap

profile resulted in an increase in drag with an accompanying decrease

in the lift-drag ratio.

The airplane with the constant-percent-chord flap would have &
considerably smaller difference in the stick-fixed and the stick-free -
stabllity then would the alrplene with the constant-chord flap. The
results showed that with either type of flap the airplane was unstable
stick free throughout the subsonlc speed range. The results showed
also that while either flap could provide longitudinal control, the
hinge moments were of such a nature as to require an irreversible-
powered control sctustor.

INTRODUCTION

As part of & continuing program of investigation .of control
surfaces suiteble for supersonic aircraft, flap-type controls for
low-aspect-ratio triangular wings composed of NACA 0005-63 sections .
are being investigated in the Ames 6~ by 6-foot supersonic wind tunnel.
A limited amount of information is available on the characteristics of
flap-type controls on triangular wings at subsonic and low supersonic
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speeds (e.g., references 1 and 2). The present report presents a
portion of the work concerned with the asrodyneamic characteristics of
both a constant—chord and a constant—percent—chord trailing—edge flap
et subsonic and supersonic speeds. Two flap profiles were investi—
gated, one of which was a true—contour profile and the other a blumt

ol

" profile.

SIMBOLS

wing span, feet

local wing chord measured parellel to plane of symmetry, feet
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wing mean serodynemic chord s Feet

dreg coefficient (dLgE>
e}

hinge-moment coefficient ( Dinge moment
2gMp

1ift coefficient ( li%)
q

pltching-moment coefficient sbout the 35—percent point of the

wing meen aserodynsmic chord < 1tchi S_moment
qoc

rolling-moment coefficient ( M%)
aQ

flap lift—effectiveness parameter for constant angle of attack,
oc
EEL' y measured at 5#0, per d_egree

rate of change of hinge-—moment coefficient with change in

Plep deflection for constant angle of attack,< -a—c-b-*
measured st 5=0, per degree 9%
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rate of change of hinge-moment coefficlent with change in
engle of attack for comstant angle of flap deflectlon,
3 | .
( 5—?—) measured at a=0, per degree
flap pitching—moment—effectiveﬁess parameter for constant

engle of attack, <§;—’3 , measured at 5=0, per degree

acceleration due to gravlity, feet per second per second

length of body including portion removed to accommodate sting,

inches
Mach number

firét moment of area of exposed flap ares aft of hinge line,
feet cubed

normal acceleration, feet per second per second

free—stream dynamic pressure <%- pV2> s pounds per square foot

Reynolds number, based on the mesn serodynamic chord

maximim body radius, inches : -

wing area, including area within body, square feet

longitudinel distance from nose of body, inches

distance perpendicular to plane of symmetry, feet

angle of attack of wing chord line, degrees

engle between wing chord and flap chord measured 1n a plane
perpendicular to the flap hinge line, positive for downward
deflection with respsct to the wing, degrees

mass density of air, slugs per cubic feet
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APPARATUS AND MOIEL

The experimental investigation was conducted in the Ames 6— by 6~
Poot supersonic wind tunnel, which is a closed-return varisble—pressure
type of tunnel with a Mach num'ber range from 0.6 to 0.9 and from 1. 2
to 2.0. This wind tunnel is described fully in reference 3.

The model used in the present investigation consisted of &
wing—fuselage combination, the wing of which had a trisngulasr plan
form, an aspect ratio of 2, 63° sweepback of the leading edge , and was
symmetrically mounted on the fuselsge. The wing hai NACA 0005-63
sections in streamwise planes., A constant—chord trailing-edge flap
was mounted on the left wing panel and a flap with its chord equal to
& constant percent of the wing chord was mounted on the right wing
penel. (See fig. 1.) The flep areas were 25 percent of the exposed
wing srea, The wing was constructed by covering a steel spar with a
bismith—tin alloy and the flaps were of solid steel construction.

For each flap plan form two flap profiles were tested, one of which
was a true—contour profile end the other a half-blunt trailing-edge
profile.) (The ratio of the tralling-edge to hinge—line thickness
was 0.5,

The body used in this investigetion was identical to that tested
in the investigation of reference L4 in combination with a plane
triangular wing without flaps. The body shape was selected on the
basis of minimm wave drag consideration and had a Pineness ratio
of 12.5, based on the length including that portion of the body shown
dotted in figure 1. The complete model is shown mounted in the Ames
6— by 6—foot supersonic vind tunnel in figure 2.

The over—ell forces and moments on the combination were measured
on an internal strain-gage balance. Flap hinge moments were measured
by an electrical strain gage mounted in the body at the wing-body
Juncture. Each flap-deflection angle was fixed by the position of &
serrated bushing that was mounted within the strain gage beam.

TEST AND PROCEIURE
Renge of Test Varisbles
The aserodynamic characteristics of the model as a function of angle

of attack were investigated for & range of Mach numbers from 0.6 to
0.9 and from 1.3 to 1.7. ILift, drag, pitching-moment, rolling-moment,

CONRENAG
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and hinge-moment meassurements were made st constant flap deflections at
nominal angles of attack from 4% to0 16°, The flap deflections were
varied in 5 incremen'bs from +5° to -a5° Additional data were obtained
for —1.0° and -2. 5 flap deflections, For the present investigation,
the flap angle on one wing panel was fixed at zero deflection while the
other flap engle was varied., The data presented in this report were
obtained at a Reynolds number of 3.0 million,

Reduction of Data

The test data have been reduced to standerd NACA coefficient form,
The pitching moments were calculated sbout an axis at the 35-percent
mean aerodynsmlc chord. Factors which affect the accuracy of these
results are discussed in the following paragraphs.

Tunnel-wall interference.— Corrections to the subsonic results for
the Tnduced effects of tummel walls resulting from 1ift on the model
were made according to the methods of reference 5, The numerical values
of these corrections (which were added to the uncorrected data) are:

Jale

0.932 ¢,

0.0162 C12 : -

Cp

The corrections to the pitching-moment coefficients were assumsd to be
negligible,

The effects at subsonic speeds of constriction of the flow by the
tunnel walls were taken into asccount by the method of reference 6. At
a Mech number of 0.9, this correction amounted to a 4 percent increase
in the Mach number over that determined from a calibration of the wind
tunnel without a model in place,

For the tests at supersonic speeds, the reflection from the tummel
wall of the Mach wave originating at the nose of the body crossed the
model only at Mach numbers below 1.4, It is believed that this inter—
ference effect was insignificant insofar as the incrementael effects of
flap deflection were concerned and no corrections for tumnsl-wall effects
were made,

Stream variations.— Tests of the present model in both the normsl
and inverted positlon at subsonic speeds in the 6~ by 6-foot supersonic
wind tunnel have indicated no stream curveture or inclination in the
pitch plane of the model, The longitudinal variation of static pressure

G k..
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in the region of the model is not known accurately at subsonic speeds,
but a preliminsry survey has indicated that it 1s less than 2 percent
of the dynsmic pressure. No correction for this pressure variation was
made.

A survey of the alr stream at supersonic speeds (reference 3) has
shown stream curvature or inclination only in the yaw plane of the
model, The effects of this curvabture on the measured characteristics
of the present model are not known, but are belisved to be small as in
the case of the results of reference 7. The survey also indicated that
there is a static—pressure veriation of sufficlent magnitude in the test
section to affect the drag results. A correttion was added to the
measured drag coefficlent, therefore, to account for the longitudinal
buoyency ceused by this statlc—pressure variation., This correction
varied from —-0,0008 &t a Mach number of 1.3 to +0.0009 at a Mach
nunber of 1.7. )

Support interference.— At subsonic speeds, the effects of support
interference on the aerodynamic characteristics of the model are not
known. For the present model, it 1s believed that such effects consist
primarily of s change in the base pressure of the model. In an effort
to correct at least partially for this support interference, the base
pressure was megsured and the drag daba were adjusted to correspond to
a base pressure equal to the static pressure of the free stream,

At supersonic speeds, the interference of the sting on the body
for. a body—sting configuration similar to that of the present model is
shown by reference 8 to be confined to a change in base pressure. The
ghove-mentioned edjustment of the drag for base pressure, therefore,
was also gpplied to the data obtained at supersonic speeds.

Precision

The uncertainties Iinvolved in determining dynamic pressure and in
measuring forces with the strain—gage balancs are fully described in
reference @, The following teble lists the uncertainty introduced into
each corrected coefficient by the known uncertainties in the measure—
ments:
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Quantity o o -Uncertainty
Iift coefficient +0.003
Drag coefficient £.001
Pitching-moment coefficient 1.0013
Rolling-moment coefficient - +.,0008
Hinge-moment coefficlent : +.002
Mach number : .01
Reynolds number +,03x10° o
Angle of attack £,10° - ’
Flap—deflection angle _ _. x25°

RESULTS

The basic experimental data obtained in this investigation are
presented in tabular form for the complete range of test variables in
tebles I through IV, For the purpose of esnalysis in this report, only
representative dats are presented in graphical form. The basle =
aerodynamic characteristics are presented in figures 3 and k for Mach
numbers of 0.6 and 1.3 for both the constant—chord and the constant—
percent—chord flap having the true—contour profile. The pitching—
moment characteristice were referred to an axis at 35—percent mean
aerodynamic chord to illustrate the characteristics for a center—of—
gravity location corresponding to a static margin of 5-—percent mean
serodynamic chord at Cy=0 at a Mach number of 0.6. The flap angles
noted in.figures 3 and E gre nominal settings of the control surface,
The exact flap settings can be obtained from tebles I through IV,

The effectliveness parameters (CI_,5 and ) and the hinge—moment
parameters ( and ) are presented as a ction of Mach number
in figures 5, 6, and for the flap plan forms and trailing-edge
thicknesses investigated. The results presented (measured at CL=O)
are for B8 equal to zero for the parameters Crg, Cma, end Cg? and.
for o equel to zero for the paramester Cp,. The experimental values
of the effectiveness parameter and the hinge-moment perameters in the
supersonic speed range are compared with the theoretical values
obtained from reference 10. No analysis of the roll cheracteristics
was made for this investigation.

The foregoing results were applied to estimate:certain character—

istics of a low-aspect—ratio sirplane configuration. Figures 8
‘through 14 were prepared to show the effects of flap plan form,
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trailing-edge thickness, and Ma.ch number on the longitudinal character—
istics of this alrcraft configuration which employs the trailing-edge
flaps to provide longitudinal control.

DISCUSSION

The discussion of the results will be divided into two parts,
The results will first be discussed from the standpoint of the basic
characteristics of the flgps, that is, the 1ift, pltching moment,
and hinge moments. The deta as cbtalned will then be applied to a
low—aspect—ratio ailrplane configurstion.

Basic Characteristics

Lift,~ The lift-effectiveness parameter Crgy as a function of
Mech nunmber is presented in figure 5. The resulis reveal that the
principal effect of increasing the Mach number was to produce a gradual
increase in Crg at subsonic speeds and a substantlal decrease in
CL5 in the supersonic speed range. The values of Crg iIn the super—
sonlc speed range were roughly half the subsonic values, Examination
of the experimentel datas in the supersonic speed range shows that the
theory predicted reasongbly well the varistion of CLg Wwith Mach
nunber but did not accurately predict the gbsolute va.lues of Cry for
either flap plan form, the experimental values falling somewhat below
those predicted by the linear theory. Throughout the Mach number
range investigated, the data indicated that the flap Plan form ani
trailing~edge thickness had little effect on the lif'b—effectiveness
paremeter Crg.

Pitching moment.— The piltching-moment effectiveness parameter
Cmg a@s & function of Mach number is presented in figure 6.
varigtion of Cp. with Mach nunber was similar to the variation of
CL5 with Mach number discussed previously, However, the effects of
flap plen form were more pronounced on the pitching-moment effective—
n=2ss than on the lift—effectiveness paramster. For both trailing—edge
profiles, the results show that throughout the Mach number range
investigated the constant—hord flap was more effective in producing
an incremental pitching moment than was the constent—percent—chord flap.
Since the experimental results reveal only a smell effect of flap plsn
form on Crys the change in Cpy with flap plen form may be attributed
primarily to a more rearward location of the center of pressure of the
load due to flap deflection for the consbtant—chord flap than for the
constant—percent—chord flap.
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The effects of flap profile on the parameter Cmy Wwere found to
be gignificant only in the subsonic speed range. A comparison of the
data of figure 6(b) with the results of figure 6(a) shows that the
half-blunt profile flap exhibited somewhat higher values of Cmgy in
the subsonic speed rsnge than were noted for the true-contour-profile
flap., Since the effect of flap profile on the lift—effecilveness
parameter has been shown to be small (fig, 5), the data indicate a
rearvard shift in the center of pressure of the load on the wing due
to flap deflection as a result of thickening the tralling edge. At
supersonic Bpeeds, the effect of flap profile diminished, little effect
being évident in the Mach number range between 1.3 and 1.7.

A comparison between the theoretical amnd experimental values of
the pltching-moment effectiveness parameter at supersonic speeds
is also presented in figure 6. The theoretical values predicted
reasonably well the variation of C with Mach number. Although in
the case of CLg, the data of both flaps showed lower values than
those predicted by theory, only the constant—psrcent—chord flap showed
& corresponding decrease in Gm8 from that predicted by theory.

Hinge-moment coefficients.—~ The variations of the hinge-moment
coefficients with angle of attack end with angle—of—flap deflection
are both plotted as a function of Mech number in figure 7. The results
show considerably lower values of the hinge-moment parameters for the
constent—percent—chord flap than for the constant—chord flap for the
renges of Mach nunbers investigated. The effects of flap profile on
the hinge-moment characteristics are shown by a comparison of the
results of figures 7(a) and 7(b). The data reveal that for the constant—
chord—flap thickening the flap profile resulted in slightly higher
sbsolute values of C throughout the Mach number renge. For the
constant—percent—chord flap, the results show that thickening the flap
profile resulted in considersbly higher sbsolute values of ch6 in
the subsonic speed range with practically no effect being evident in.
the supersonic speed range, Examination of the data in the supersonic
speed range (fig.7) shows that while theory predicted ressonsbly well the
variation of-. C with Mach number, it d4id not accursately predict the
absolute values of Chpg fFor either flap plan form. The experimental
- values of C fell below those predicted by the linear theory by
approximately 20 percent. The magnitude of the experimental values
of at supersonic speeds are generally in agreement with those
predicted by the theory for the constant—chord flap., No calculations
were made for the theoretical values of Cn, for the constant—percent~
chord flap.
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Application of Data to a Low-Aspect-Ratio
Airplane Configuration

- The foregoing results have been applied to estimate some of the
characteristics of a low—aspect-—ratio airplane configuration gecmetri-—-
cally similar to the model of the present investigation. A center—of—
gravity location of 35 percent of the mean aerodynamic chord was chosen
to insure meximum meneuversbility without allowing the airplane to
become unstable (stick fixed) at low speed. This center—of—gravity
location corresponds to a stick-fixed static margin of 5-percent mean
aegod.ynamic chord at a 1lift coefficient of zero at a Mach number of
0.6.

Lift and drag for balanced condition.— The relationship between
the Tift coefficient required for longitudinal balance in level flight
end o, Cp, 5, and L/D is presented for Mach numbers of 0.6 and 0.9
in figures 8 and 9. The results are presented for both the constent—
chord and the constant—percent—chord flaps for the true contour and
blunt profile. For the true—contour—profile flaps at a Mach nunber
of 0.6, the data show that either flap was capeble of balancing the
aircraft at 1ift coefficients of the order of 0,8 with very small flap
settings (5 < 1+°). In general, the effects of flap plan form on the
characteristics were small, However, the greater pitching effective—
ness of the comstant—chord flep dlscussed previously was manifest In
its abllity to provide longitudinal balance at a given 1lift coefficient
with generally = somewhat smaller flap setting than the constant—percent—
chord flap., The effect of flap profile on the gbility of the flap to
provide longltudinal balance at a given 1ift coefficient was small,
The data of the half-blunt trailing—edge flap show that the character—
istics were quite similar to those noted for the configuration using
the true-contour—profile flaps for balance. Examination of the dats
Por a Mach nunmber of 0.9 shows little change in the ability of the
flaps to provide longitudinsl balance from that noted at 0.6 Mach
nunber.

The relationship between balance 1ift coefficient and «, Cp, 5,
and. I./D is presented in figures 10 eni 11 for two supersonic Mach
nunrbers (M=1.3 and 1.7). The results show that in this speed range
the flep-type control was capsble of balancing the alrcraft at moderate
11ft coefficients (approximately 0.6) for the assumed center—of-—gravity
location. The data reveasl, however, that a considersbly higher flap
setting was required for balance at a given 1lift coefficient than was
necessary at subsonic speeds. The data lndicated that control settings
of the order of 20° would be necessary to provide balence at 1ift
coefficients between 0.5 and 0.55. This change in control position

ASNRERENRSL, |
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for balance from that noted at subsonic speeds resulted from both the N
veriation of the static margin with Mach number (approximstely 1lO-percent

mean aerodynamic chord Increase as the Mach mumber was increased from

subsonic to supersonic speeds) and the change in the control pitching— "
moment effectiveness.. The effect of plan form on the ability of the

control surface to belance the configuration was similar to that noted

at subsonlc speeds, that is, the constant—chord flap was capeble of

providing longltudinal balance at a glven lift coefficlent with a

somewhat smaller flep setting than the constant-percent—chord flsp,

Exemination of the data for the true—contour-profile flsps at a
Mach number of 1,3 (fig.10(a)) shows that the ability of either flap to
provide longitudinal balance began to fall off beyond a 1ift coefficient
of sbout 0.%. This decrease in the ability of the flaps to provide
longitudinal balence was due primarily to the increese in static
stebility of the configuration for 1lift coefficients above 0.4 (fig.h).
Examination of the data of the blunt trailing-—edge flap (fig,10(b)) shows
that except for the nonlinear variation of the control deflection with
1ift coefficient for the constent—chord flap in the low lift-coefficient
range, the blunt trailing-edge flap exhibited characteristics which were
quite similar to those noted for the true—contour-profile flaps, This
nonlinear charscter of the curve was g result of the nonlineasr variation
of the pitching moment with control deflection. The reason for its
occurrence is not clear. The results for a Mach number of 1,7 show that,
In general, the charecteristice were similar to those noted at a Mach
number of 1.3.

As shown in Pigures 8 through 11, the effect of flap plan form on I
the drag characteristics was generally small throughout the speed range
investigated. The results show, however, that £flap profile had a : T
considersble effect on the drag of the configuration in the subsonic '
speed range and & somewhat smaller effect in the supersonic speed range.
Deflecting the half-blunit trailing-edge flap resulted in values of
1ift-drag ratios that were somewhat less than those of the true—contour- .
profile flap, due primarily to the base drag resulting from the blunt
trailing edge. To afford a measure of the efficiency of the flaps when
deflected to provide balance, the variation of the maximm lift-drag
ratio with Mach mmber is presented in figure 12, For the true-—contour—
profile flaps (fig. 12(a)), the data show that the loss in the lift-drag .
ratio accompanying the negative flap deflection requlired to provide :
balance was not serious in the subsonic speed range. The maximm 1ift—
drag ratlio decreased from sbout 11 with flap undeflected to approximately
10, for the balanced comdition (meximm loss of approximately 6 percent). .
In the supersonic speed range (M=1.3 to 1.7), the results show that the
configuration suffered a somewhat greater loss in the maximum lift-drag
ratio when the flaps were deflected to provide balance, The maximum
lift-drag ratios at supersonic speeds were low even with the flap
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undeflected (approximately 7.2) and the values dropped to between

5.0 and 6.0 when the. flaps were deflected to provide balance (maximm
loss of approximately 28 percent). Throughout this speed range, the
constant—chord flap reveals the higher maximum 1ift-drasg ratios. As
shown in Pigures 10(a) and 11(a), this trend was realized not only

at the 1lift coefficient for maximmm lift-drag ratio but throughout the
lift—coefficient range investigated.

For the blunt trailing-edge flaps (fig.12(b)), the data reveal that
deflecting the flaps to provide balance resulted in reductions in the
1ift-drag ratios similar to those noted for the true—contour-profile
fleps, However, the magnitudes of the maximm lift-drag ratios were
considerebly less than those noted for the true—contour—profile flaps
in the subsonic speed range and slightly less in the supersonic speed
range. Blumting the trailing edge resulted in a reduction in the
maximum lift-drag ratio with flaps undeflected from 11 to approximately
9.4 in the subsonic speed range and from sbout 7.2 to 6.6 in the
supersonic speed range. As noted previously, this decreese in lift-drag
ratio was due primsrily to the increase in base drag that accompanied
the blunt trailing edge.

Stick=Ffree and stick—fixed neutral points.— The stick-—fixed and
stick-free neutral points for Cp=0 &re given in Pigure 13 as a
function of Mach number for the True—contour—profile flaps. It is
noteworthy thet the flap plan form had a larger effect on Chq, than
on Chs (fig.T) so that the ratio of Chy for the constant—
perceng—chord. flap, which is one of the parameters that define the
stick—free stdbility, was such that this flsp disclosed a considersebly
smaller difference in the stick—free and stick—fixed stability than dld
the constant—chord flap., The data show that for a Mach mmiber of 0.6,
the stick—free neutral point for the constant—percent—chord flap was
gbout ll-percent mean serodynsmic chord forward of the center of
gravity, whereas the stick—free neutral point for the comstant-chord
flep was approximaetely l15-percent mean aerodynamic chord shead of the
center ‘of gravity. As the Mach nurber was increased sbove 0.6, the
results show a rearward shift in the neutral point but both flaps
remained umsteble stick free throughout the subsonic speed range. The
large rearwerd shift in the meutral point that occurred through the
transonic speed range resulted in a wilde margin of stick—free stebility
for both types of flaps in the supersonic speed range.

Control posltion and forces required for longitudinsl balance in
accelerated Flight.— The control-surface angles and the STLCK force
required to produce a change in the normel acceleration for a .
27,000 pound airplane with a wing loading of 60 pounds per square foot
in a constant speed maneuver at 30,000 feet altitude are presented in
figure 14 for both true—contour—flep plan forms for several Mach numbers.

- g



F]

1k W NACA RM A52DOlc

The stick forces are based on the full-gcale triangular—wing sircreft
with 2° of flep deflection for 1 inch of stick movement. The results
showed that the flasp angle required to increase the normal acceleration
increased with Mach number for superonic Mach numbers. In the subsonic
speed range, the data of the comstent-chord flap showed lncreasing

push forces as the normal acceleration was increased. As the Mach
number was increased to supersonic speeds, a change in the hinge-moment
characteristics occurred to the extent that large pull forces were
needed for balance in a mansuver, The results of the constant—percent—
chord flap also showed increasing push forces as the normal acceleration
was increased at a Mach number of 0,6, However, as the Mach number was
increased above 0.6 & reversal in the slope of the stick-force curve
occurred. At Mach numbers of 0.9 and above, increasing pull forces

were required to increase the normal acceleration, Thus with either
flap plan form the use of an irreversible-powered control actuator

would be necessary. While the magnitude of the control forces for _
both flap plan forms were large at supersonic speeds and indicated the
need for further research to develop control surfaces with more tracteble
hinge moments, it should be noted that the stick—force characteristics
of the constant—percent—chord flap appeared more favorsble with regard
to landing the alrcraft in a boost—out control condition.

CONCLUSIONS

A wind-tunnel investigation has been made to evaluate the
aerodynamlic characteristics of flap-type controls on a 1ow—a.spect—ratio
triangular wing for a constant-chord and & constent-percent—chord
control surface, Two flap profiles were investigated, one of which had
a true contour snd the other a blunt tralling edge. The following
general conclusions are indicated for the Mach number ranges from 0.6
to 0.9 and from 1.3 to 1.7T:

1. The flep plan form had little effect on the lift-effectiveness
paremeter. The effects of flep plen form were more pronounced on the
pltching-moment effectliveness, the constant—chord. flap exhibiting
somewhat higher values of the pitching-moment effectiveness than the
constent—percent—chord flap throughout the speed ranges investigated.
Both flep plen forms showed a considerable reduction in 1ift and '
pitching effectiveness as the Mach number was increased from 0.9 to 1.3.
The constant—percent—chord flap showed considerebly lower values of the
hinge-moment parameters than did the constant—chord flap for ths ranges
of Mach nunbers investigated.
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2. For the constant—chord f£lap, thickening the flap profile resulted
in slightly higher sbsolute values of throughout the Mach nunber
renges. For the constant—percent—chord flap, the results showed that
thickening the flap profile resulted in considersbly higher sbsolute
values of in the subsonic speed range with practically no effect
being evident in the supersonic speed range. The effect of flap profile
was further evident in the drag results, the blunt trailing-edge flaps
exhibiting higher drags and correspondingly lower lift-drag ratios than
the true—contour-profile flaps.

3. A comparison of the linearized theory with the experimental values
of the efféctiveness and hinge-moment parameters in the supersonic speed
range showed that the theory predicted ressonsbly well the variation
of the perameters with Mach number, but that the experimentsl values
generally were of smaller magnitude than those predicted by the theory.

The results obtained from the investigation have heen spplied to a
triengular wing sircraft with an assumed center—of—gravity location of
35—percent mean aerodynamic chord., Analysis of ‘the results revealed
the following: :

1., At subsonic speeds, either flgp was sdequate to provide longi—
tudinal balasnce at 1ift coefficients of the order of 0.8 with very small
flep settings. In the supersonic speed range, either flap was capshble
of providing longltudinal balance at reasonsbly high lift coefficients
(a.pproxima.tely 0.65). However, due to the higher stability and the
smaller flap effectiveness that occurred in the supersonic speed range,
considerably higher flap deflections were required for balance at a
given 1ift coefficient than were necessary at subsonic speeds.

2, In the subsonic speed range, the use of the Tlaps as a longi-—
tudinal control device to provide balsnce resulted in a loss in the
meximm lift-drag ratio of epproximately 6 percent. A% supersonlc
speeds, the configuration suffered a scmewhat greater loss in the
maximum lift-drag ratic amounting to as much as 28 percent,

3. The airplane 'with the constant—percent—chord flap exhibited a
considerebly smaller difference in the stick—Pixed and stick-free
stabllity then did the airplene with the constant—chord flap., The data
showed that with either type of flap, the airplane was unsisble stick
free throughout the subsonic speed rangs.

h, Calculations of some of the control characteristics of &

full-scale triangular-sing alrcraft with 60 pounds wing loading at
30,000 feet altitude showed that, both fleps could provide longitudinal
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control, but that the hinge moments would be of such & nature as to
require an irreversible—powered control actuator,

Ames Aeronauticel Leborsatory

National Advisory Committee for Asronautics
Moffett Field, Calif.
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TABIE Y.— AERODYNAMIC CHARACTERISTICS OF A TRIANGULAR WING FOR VARIOUS FLAP ANGIES
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9,80 | 2.2} 219 | .o2h5 | 036 . 203 =5.71|-2.02] -~.167
.80 | 1,168 -.179 | .0209 | 0% 0220 | 200 3.73| ~.96; -,089
29.00 | -G -,153} .00687 | .0%3 ﬁ 100 “2.73| ~.Mh| -,007
5,80} .e -.11k{.01TL| 0%k . .191 -9.75| .kl| ~.026
9.0 [ .A0f ~.089 ] .0L 052 028 | 7T ~2.73| .9%| -.005
9.8 | 1.87] ~.0k3 | 0L .0h9 | .aReS | 163 -9.T7| 2.08] .03
5,03 | RA7] .099 ] .0166 | .0%3| 02X | 153 =3.30| &.,17] .126
5.85( 6. 166 | 0263 | .0 022 | 100 -9.83} 6.11| .208
9.86 ( 8, 277 | %67 | 09| .o2eg| LOTH 5,86} 8.16] 202
9,88 | 10. ﬂ’ O 06| L0207 | L0 -9.890.21| .368
.00 t19.8d Jhon i3zl el .0@lo ~a.@ e o71 A7
-9.91 | 15,08 .57 | - 13| 0158 | ~.01b 5.9311h. 3] .29
9.9 17.3 LT00 § LR oos | .o213 | -.0% 9.9 16.37| .585
0.99 -9.76 | 4.39) -.306 .0k13| .067| .oaT9| .2m ||1.70|--B.TR{-k.0B| -.193
9,77 | 2.9 -.202 [ 0269 059 .019h| 240 ~3.TH]-1.99] -.116
0,77 | -1.18 ~273 [ 0228 | .057| .0202| .233 -2.73 -.95] -.q78
“‘gi.n bl "l153 202 '057 50215 -2 "9-76 --“ ~-Q5‘T
9.T7| 24 0198 | L056| 0219 . g -9.78] W] -~.018
-5.70 ST ~089 ) 0181 Lo%k| 021 =9.78] 1.03] .o03
45,781 1.91 ~.034 | 0072 .0%L| .oeeh| .212 0,79 2.05 .08
9.8 L, 072 | 0200 | L0h3] .02 B2 ~5.80 hasl 125
5.8 | 6,68 .188(.0333( .033| .c288( .1ig -5.85| 6,100 .199
-9.83] 8.9d .pou|. 0271 oAt . 5.8 8.15 .2718
-g.ga 1.2 .bob|.osee! .016( .ozgk| .13k %.9L[10.20] .3M
~9. LI Bl Bl e Bl a7 -G,93{12.25 4B
~5.96|14.30| .487

-9.98|16. 3% .59
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280
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268
240
%
160
132%
108
-093
-333
Il.ﬂ
-2
20
31
296
o268
32
206
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2Rl
21k
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TABIE I.—~ CONTINUED

(g) Nominal 8, —15°

062
056

nags mn

0905

0253

e
T
3

0921
03
153

T
23

=153.02| 3.93 -.009
=15.03{ &.22
T el We g
-15 L} 10.51

15,0kl 8,97

1k,96
15,96
-14.96
-l %
15.96
k.96
14,96
-1%.98
-~1%.00]
-15.00
-15.02
-13.03)
_1 0%
.15 o5
]
-1k.92




TABIE I.— CORTINIED

ENotREELY N A el Ao e

(b) Nomimal &, ~20°

W| & o |g G| S| & | % [F'l ® h %
P60 F19.76 | -b.bhg -.384 .059% .08% | L0200 | .333([1.30(-19.62] k.16 L1
E19-TT -2.20 -.ga onha 081 | Lo31k| .30 ~19.6%] 6.2 363
19.77| -1.29 -.248 .0392 079 | .o321! .3k ~19.68| B.29 319
-%gg -.12 -gg .gg'ﬂ 080 | L0326} .320 -19.70|10.36 - 219
F19.7T W15 ~.190 .03BL[ JOTS | .0330 .31k ~19.75]12. 33 - 221
-19.77| .69 -.17af .0330| .OT9 | .0337| .G 19,79 1k. 36} - 137
F19.77| .76 -.131 .o308| .018 | .ozh2 | .312 -19.82|16.h3 - 123
-19.78 | 3.94 -.ok31 .o289| .oTT | .0360 | .2up ’ ‘
-19.791 6.18( .oml| .0313| .o072 | .0368 | .29 |[1.53)-19.60] .39 -b2b
19, e.ig 158| .okeTl 068 | .036h | .238 -19.60] .91 -h23
-g% ieo‘ﬁe .50 ?&?_\9 .06k | L0368 | .203 -3.9.2‘} i.g’r . +HoB
19, . . . . .0 . -19. B . .
-19.8% | 14,7 hﬁ L1247 gg ;ogig f.i' -1359 6.2 ggg
-19.85 [ 16,0 .s80] 175k 3 | 0360 | .13 ~19.72| 8. - 2hg
-19.75 | 10. - «207
.80 |-19.71 | -4.43| -.379] .0618| .007 | . 372 -19.79 | 12. - 160
-E;i -:.Eag --g .&g ggg gg .367 -19.82 1k 30 . - .12
L19.71 | -1.22] - . . el -19.85 | 15. - .
-19.TL | ~.68( -.21k| .038%| 079 mg .gﬂ 58 o
-19.72 [ L8[ ~.170| L0346} .OTT | .o292 31?2 1.70[-19.60| -1. 426
F19.72 | 72| -.188| .o3k0] .o77 | lo20€ | k3 -19.61] -, -0
-19.73 | 1.79| --103| .0309| .07k | .0303 | .333 -19.62] -.b +hol
11973 | h.00| -.007| .0308| .o70 | .032% | .323 ~19-gg . .382
-19.7% | 6.27| .100| .0371| .oé2 | .0323 | .201 -19. -373
F19.76 | 8.4 26| .obh3l .oge | lo3zs | g7 -19.63| 1. 362
-19.78 }10.63 EE‘! <0808 088 | ,0332 | .239 -19.69] k.1 308
-19.79 |12.81| .h33] L1162 8?3 . i -19.72| 6.2 250
~19.79 | 1h.97 -533( 1909 . 0315 | .206 -19.75] 8. 806
-19.80 |17.13| .638| .2019| .ov0 | L0338 | 18 -15.78 | 10 269
” -19.81 | 12,2 124
P90 [-19.66 | -b.L7| -.Lok| Lomak | .02 | .om57 | ,h3m 19,84 | ak 083
.-19.2‘-; -a.gg ﬁ . 080 | .oa7h | L8 -19.87 | 15, -0h7
067 | Bl o ohse| o | oo | 15 '
L1g.67| .18 ~ame] - L0857 | .0309 | lh11 :
F19.67 | .7a] -.257] L0393 | 086 | L0316 | .
~19.67 | 1.80f -.107| .03% | .082 | .0318 o2
F19.569 | k.10| .ocoh .gi_gz 072 | .0323 | .366
F1g.T2 | 6.3%] .12k . <061 | 038k | .37
—ig.;g l.g.gg 27| .0619 .ga 217 | Le78
119, . . . . 0076 | .
| o) | e | o |

dy

OTOURGY KH VOVK

R R S

4

”~
=

{




TABIE I.- CONCIUDED
(1) Nominal &, —£5°

R T

o |G Cp Cy 1 Ch I M L] o Cr, Cp Cu Cy Ch
-b.u1] -.393] - 087 | .0300 37 ||1.30[-2k.67] 210 | .043] O0500| .0h9] .03%0[ .503
-2.30) -.301 3;6?3 093 | 0322 | .38 -2h.70] 6.21] .aLk| ,058%] .03k| .0335| .h56
-1.2%] -2 Lokgs) 083 | L0332 | .3%6 -2h.72] 8.28| . 0733 02| 033 M0
-.62| -.2h2] .ok7%| 083 | 0333 | -3 -25.7k po.26 ie’r 09661 .008| .o321! .3B6
-15] -a97| .os27| 080 | 0328 | .3ks -2h. 772 k3] .a9] JA2Lh| ~.p06| .0WT| 336
88| -, 176] -oM3] o9 | 0335 | .3k -24.H1 1k, 34 .1533] -.020| .0%07| .280
1.7k «.135| .o393] 079 | 0346 | .338 -2h.03 6.56| .627| .2057| -.0vk| .deg1] .238
3.87| -.059| .0 om | .0313 | -7 o
6.15 .oho| .oko1| .OT3 | L0380 | .307 [[L-33]|-2%-65] 2.05] ~.025{ .OkSk| .0MB| .02T1| .503
8.32| .138] .osih| .o7L | 038k | .28% -zh.70| 4,16 .069] .obso| .ozl .case| k3o
10.57( .237| .om1] .068 | .0391 | .265 AehoTh] .21 .ashk)o.oss0| .pa7| 0257 .
ool1z.71 .236 .099h|-.0T0 | G35k | .2kp -2b.76| 8.29| -236| .0675] . .02 3Ly
1k.85] .432| .23m1| 071 | L0385 | .28 -2h.78 10'-%57 -317| .0888| -.003] .02 -328
eelis.ge! .529l amel 070 | o309 | L2os ~zh.Bolio.26| .3%0] .1120] -.013] .cowm| 286
. ~2h,Bhl1h,32| BST] .1d20| -. 0235|234
.80[-k.bk| -.391| .0T20| _ogo | .0272 | .388 -2h.66 16,39 -m29| 17155( -.033| .0 196
.Bf-2.30 "ﬁ g;g ok | .oe9k | .375 - ' ) : :
.8 -1.23] -. . .083 | .0303 .367 [|1-Tof-ek.68]-h.03| -.2b7] (0635 .o77| .0221| .53
B} -.70] -.205] -04T6] 0Bz | 0304 | .362 -2h,70]-1.98] -.171| .051B]| .066| .0232 .43k
. 17] -.185| -0435] .08 | 0309 | .3%6 -2k, 71| -.96] -.34) JoéTa| .060| .0e33] .
N .ol -.16% -0b16( o0 | .0310 L3495 2h.re] -.hs| <, 012] Johhs| L036] .0233] JBOT.
vpe) LT[ -.1201 J0397| .o7g | 0307 | .3h -2hT3| .39( -.073] LOub] Lok o2z 387
-2%.08 3.93] -.019] 0370 .07 | .03 330 =cie 3] eFL U WG VAS L WUEI) k1))
2485 6.26 u&ss' Bu32( o6 |06 | 302 -2h.7h| 1.95] -.013| Lbhoo| .om] .c2h0] .37
~2h.86| 8.1% .202| .0999| .o57 | 0345 | .276 ~22,78| h.15] .073 .0h23| .026| .0237] .31
~24.88(10.62| ,323] .0858] .ob8 [ .p3T | 243, -2k.82] 6, 2195 .oko7| L0137 .023%] .25
-8 12,78 a3 % 32;‘ 97 | 1|28 B.26] .23%( Jbéhe] .003] .o29d] .
-2, 001493 ,sza] .160L] | 326 | a2 -2h.87ho.e1] .302| .0822] -.007] .0228| .193
-2h.90{17.10] .618| 2109 .ch3y | .G3k6 2199, ~-2h.89 [12.26] .376| .106%| -.007] .0227]| .15T
o 2hago k.1 | k] L13hk] - 23] W11k
_ah.'rhl ~h.55| —,h2k| ,0870] .10 | o081 | .hs6 -2k,99716.36] .509] .167L| -.033| .o=22| .oT2
-2h. 75 -2.40] -.319| .0660| 102 | .01 | .Bu3
~24.76] «1.38 -.B7&| 06081 .102 | (0333 | K82
~24.79] -.79 -.2834 .0571] 097 | .0329. | Az
~2L. 77 .10) -.196( .0ko9| 091 | .032K | .M1B
~2h.77) W -.a72| JobT3| .088 | L0323 | .hoB
2477 1.7 -.129 ohIg 005 | o35 | e
24,78 3.91] -.023} . 080 | .0361 | .301.
~2h. 81 6.251 .096| .059| 070 | .0365 | .353
=24 84 A.kT 272 ofT2) .0%3 .gZem | 288
~2L.86010.67| .363] .100%| .0%3 | .a300 | .261
~2:.8%12.9] .s0k| .1m12] . 039 | .20
-2k.87115.02] 579] 876 | 028 | Lo3e% | .236.

92
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TABIE II.— ARRODYNAMIC CHARACTERISTICS

ke ] T P & M g e Sprn 6 g ety Bt ke e gL s i P e ke N

MACH NUMBERS FROM 0.60 TO 1.7C. DATA FOR FLAP. CONSTANI-CHORD FIAP,
'BLUNT PROFIIE; R = 3.0 X 10°
(a) Wominal B, 5°

2
)
%
&
&
g

M ) « | e, &p Ca cy Ch M 5 o L Cp [ [} Op
0.60( 3.80 |=h25|=1k0 011»2 ~01R |~.0099 |-.021 [{1.90{ 3.78 |-%.12|-.15k [.0243 | .p12 |~,0078 [-.032
3.79 |~2.09|~.0%6 [.010% {~.00T |=-.0097 |-.043 3,78 | B.11] ~0TL | 0RFE |-.00% [ -.0076 [ =078
3.79 -.fg 002 [.0100 f-.020 |-,0096 |..055 3.72 | -L.05) -022 |.0155 | ~.01L | -.0073 | ~.207
3.79 | ~.h2| .026 |.0000 |-.021 |-.009% | -.0%0 .71 | =2 L0082 |,0155 [~.015 |-,0076 | -.180
3.78 | .53| 069 {0011 |-.02k [~,0L0L |-.072 3.68 | .47 o83 |.O ~4021 | ~,0076 | ~. 147
3.78 | 1.09] .093 |.c1T |-.00% |-.0098 | -.077 3.67 | 1.08] .omL |.007R |~.02% |-.0076 -.;ﬁ
3.77 | 2.16] 138 |.01%0 |-, - -~ 088 3.65 | 2.0k .18 |.o200. -.022 ~00Th | =
3.76 h.ﬁ 235 |.023% |-.053 |-.0201 |-, 122 3.60 | M0 20k [,0304 |-.0%T |-,007R |-.290
.75 | 6. .37 |.038g |-.0%8 |-.0108 |-.133 3.57 | 6.16| .310 |.0M38 |-,062 | -.00T0 |-
5.3 8.9 139 |.06m2 |-.0k2 ~0115 -.1;6 3.53 | 8.20] . 0730 | -QT7 | ~008T | -.318
3.7% [a0.71 ﬁ ﬁ =03 |~.0087 [-~.163 5.50 |10.80] 503 |.1080 |-.082 |-.008G --:?-9
318 [1eobs| Bk [lakhe | 39 [~oats | o9 343 eyl lGog | oy |-Lins | -locdd | Ry
3.7 [18.03 .Thk |.2937 |- =00TL | -~.235 3.h2 13,58 «2658 -,138 | ~,0073 |-
3.70 |17.21| .86k |.2%86 |-.o%% |-.006% |-.267
] 153 3.8 |-hao|-.1%53 |.0258 | Lo1m | -.0007 V007
0.80| 3.79 |-k.30L -.ﬁ 0155 |-.011 |-.0107 |-~.042 3.78 |.2.10|-,070 |.0182 | .om. |-.00%% | -.0k8
. 3.78 |-2.12|-. L0107 |=-.018 |=-.0103 |-.080 3.76 | -L.0k| -, .0161 § -.006 | ~,00%3 ».g;;
3.77 | ~¥| .029 |.00h -.g:g -,01073 | -.079 3.73 "f =005 |. =009 | ~,0052 | ~.
3.76 | .B6| .077 |.0115 |-, -0 -.089 .37 7] .037 | .0062 | ~.016 | ~.0081 | -.101
$.76 | L0 JI00 10085 | -.08% [ ~.0L08 (-.05T 3.73 g 059 | 40169 | =s01F [ =.0050 | =111
3.75 | 2.19] 1% [.015h |-.033 |-.0L0% [~.108 3.72 | e.0k .102 {,0196 |-.ce6 |-~,00M0 |~,131
3.7 | A.35] . 0262 |-, =010 |-.130 3.68 | k.09 087 o039 | ~.00%3 | -.17™
3.73 | 6.%L] 4365 |.OSN [~.0k5 [~ -5 1 368 | 6.5 o | covm | -.0%3 |-0057 | a1y
3.7 | 8.68] b5 {.0186 |-.0%3 |-.0037 |-.185 3.63 | 8.20] . . =06k | -,0032 | -.253
3.69 l10,07] , 16k | -,008 | ~.0161 {-.220 3.60 |10.86| .L439 |.0542 |-,076 | ~.00% -.ga
3.87 f18.99 L1569 _'063 ~0065 |~.2%3 3.57 (12,71 . . ~007 | -.c028 | -.
.65 115.18( .788 .8156 |-, ~0060 |-.290 3.54 11;.% . 21653 | -.097 | ~.0084 -.ﬁg
3,63 |17.36| .507 |.e850 |-.076 |-.0057 |- 3.92 |16.52| . #2090, | =107 | =40020 | -
0.90| 3.77 |-%.33|-.150 |.0180 [-~.ql1 |=.0018 [-.0% [|1.To| 3.8L |-h.10]~.1547 |.c30 [ .015 -.gggu ~.00%
. 3.76 |-2.13|-.05 |.0100 |-.0m "3&2 =073 3.78 | -2.0M -,068 | .05 | 002 | -.00h9 | -.0%0
S.TE “1L.02| .008 |. =006 j-. =083 3.77 | -1.0% ~,028 | .0130. [ -,004 | ~,004T | -.0%9
3,74 | -.48] .035 |.0100 |-.008 |-.0015 |-.098 3.76 | ~.52| 000 | .025 | -.007 | -, -.068
375 | .o7| 084 |.o07 |-.030 |-.0115 -1k 3.75 | .| .03 |.0129 |~.013 | ~.00%3 | -.085
8.72 | 1,12| .11 |28 [~.03 |-.001T -0k 3.7k | .98 .o%e |.00137 |-.006 |-~ ~.099
3.1 | 2.20] 167 [.0168 |-, oﬂg -.o:u.lz B 1.1 3.72 | 2.03] .09k (. ~.028 | -,0098 | -.119
3.69 | h.36] 278 |.000k |- ~.0116 |-,170 3.70 | hoof 72 |.0253 -.gP ~ 0030 | -, 15h
3.66 | 6,5 ﬁ L0533 |- -9 |~.205 3.67 | 6.14] .253 | 096 |-,0kT | -.0083 [ 195
.a | a.m . - - 0143 |-,280 3.64 | 8.19] .332 % ~0%8 [ ~.0015 [ ~,233
’ 3-?.; 10.85 .t:BLo 030 -.068 "ﬁ ~.26T
3.59 |12, B3 1. - - - 309
| 3.5 ﬂ.gﬁ %0 | am3 -.g -.0003 | -, 342
3.5% |16.h0] 621 |.192% |-.00% |0 - 37

Lz




TABLE TI.— CONTINUED
(b) Foamrlnal .5, 0°

-—ﬂ

=147 | h.27] =207 | .o201 | 015 | 0000 | .062 ||1.30)-1.38 |-k.20|-.199 [.0278 | .03% j.0007 | .1
~L.38 | 2,13 -,115 | 0022 | .010 | .0022 | .OB3 1.5 |-2.05]-.106 | 0185 | .020 j,0009 | 101
~1.48 | 21,04 ~.065 { .0103 ! .007|.0022 | .032 <1.%3 |-1.00] -, 0159 | .3 l.oo22 |,
~L.Ag | -.50[ ~.0h2 | L0100 | .006 | L0022 | .025 <Lk | ~48[~.03% |,0155 | 009 |.0023 | .06%
Lo b 5o w00k |00 | .ook | .oce2 | 015 1.3 | .5ef .013 [.0153 | .002 0023 | .
=1.59 | 1,05 .027 [.0107 | .0O3 | .0022 gﬁ . 2 L0353 |.0158 f-,00L [.0023 ;1 .03
-1.50 | 2,13 .o7k |.onT (o 00t | - -1.48 | 2. . L0181 {-.008 |.002k | .003
~L.51 | Lh2g| . WOL75 | ~.005 | 0022 | -.008 -1.55 | k0| L3713 |, -.023 |.0025 |-.085
.52 | 6,36 . .ﬁa - 0023 | -, *|-1.60 | 6.16] .2T1 |.0411 {~.0%9 |.0026 |~110
=1.23 5.% -ﬁ L0500 =-m‘2"' Ko tily =066 -1-53 8.22 [ .%% =032 0028 =135
A5k 16,65 b6k | 084k | .02 | Jo025 | ~.083 -1.68 [10,28| .65-.0933 |~-.067 |.0025 -.g
-1.56 112,81 567 |.1219 | ~.p18 | L0020 | -2 L7 |12.34| 55T |. - 0022 |-.261
<1.38 |1k.99 .693 |.17%6 | ~.009 | L0027 | -.1k8 )
<159 (17,15 .806 | .2317 } -, 0052 | -.178 |{1.53] -1.h0 | -%.20]-.380 |,0275 | .03L |.D006 | ,118
C o ) | 1.3 |-2.0h)-.003 |.0083 | .017 |.cO10 | .083
w146 | -h.39 -.22% | 0208 | .02 | .o001 | .06 LAk | -.90]-.0%0 [.0155 | .010 [.0023 | .
—L.b7 | 2.17] -.122 | .0125 | .0Lh |.bozy | .pk2 <105 | -.b6]-.008 |.0136 | 007 |.0003 | .OR
-2.48 | 1,07 072 | o107 | 000 | .0026 | .0% -1.h7 | .46 .016 |.01k6 1O a5 | .03l
=148 | -.92 -.0k85 | o0 | .008 | .o02T .023 <1.k8 | 1.05| .035 |.0151 |-.003 |.0015 .020
-1.hg | 5§ .0001].0101| .005 | .00RT 012 -1.51 | 2.04{ .078 |.0070 |-.010 |.001T |-.008
-1.5%0 | 1.0% .85 ].0008 | .003|.0027 | .005 ~1.55 1 h.3o| . 0255 |-.023 |-0020 |-055
=15 | 2.9 .075 | .01aM | -.001 | J00R8 | -. -1.59 | 6.15] .2k9 }.0393 |-.0356 |.0024 |-,103
=152 | .26 .176[.0187} -.008{.0031 |-.0%0 -1.63 | 8,21] .33% {.0590 |-,048 [.0027 |-.1h%
-1.53 | 6.4 .278 |.0327 | -.015 | .0033 | ~.04T -1.66 {10,26| W17 {.0853 |-.b6Q |.0029 |-,18%
A5 | 8.9 .32 |.0%86 | -.02n | 009 | -.pf0 -1.70 [12.32] .h95 ug; ~OTL |-0032 |-.226
~L.97 (1.7 . JO09LL { =017 | 0096 | ~.120 L7 {Ak.37] TR | A5 -.08L [.0038 | -.266
~1.61 |12.92 . 362 | -.028 | 20023 | -.158 -1.76 |16.42| .639 |.1931 |-.089 |.0Qk4 |-.29%
-1.63 {15.11] .728 |.193k | -.cho | 0028 | -.108 . .
-L.65 [17.28 . .2562 | ~,0%0 | .0028 [ -.e27 {|1.70(-L.ML [-h.06]-.268 [.0256 | ,028 |.0001 | .097
: ~L.Al | -2.05{-.080 |.0171 | .0L6 |.0006 064
155 | K.37) -.257 [.0260 | LOSL [ .D03 | .OT5 | «L.i6 | -.99] ~.087 |.0146 | .01 {.0010 | .04
~L.h7 | -2.19( =150 | 0239 | .01% | .0033 0%0 Ly | =46 ~.025 | 0139 | .006 |.0010 .038
-1 -1.09| -. .08 | .3 | .00 035 .48 | k2| 015 |,0137 |o .oal2 017
148 | -k -, L0000 | 001 |.0032 | .030 1.4 | .99] 033 |.00ks 1,003 |.0005 | .007
Akl ATs002 1.0021 1 007 1.0033 (| .015 1,5 | 2,03 JOTh D185 1-.008 L0020 sLL
b | 1,06| .06 |.0d | Lok |ipoe5 | Loos /53 | M08 1135 |.02h2 |-w002 | 0006 |-w03:
<l | 2.17| .083 |.ca27 | -.00L | .0035 - | -.008 -1.57 | 6.20| .B35 |.037h |~-.0 20032 | -.076
4.52 | k.27 .186 |.0206 | -.010 | 0040 -.‘%2 -L.60 | 8.20] 312 |. ~-,085 | bogk |-,11
-L.53 ) 6,05 (208 1.038k |-mo9 |.00 -0l <1.64 l1p.25l | 0798 |-.0%h {002 |-1%0
.55 | 8.6k| .5 |.0601, | -.02k |.ooms |- o6k -1.67 |12.%| .62 |.1087 |-.00% {.0036 |-aB9
-1.58 |10.81| .525 |.1053 |-.033 |.0039 |-.10T -1.70 |1h.36| .53 |.1h426 1-.073 |. -.233
] -1L.73 (168.k2] .602 |,180 |-.080 | 0048 ]-.253

ge

-
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il L -

LaBld LE,— CONCLNUKD
(z) Nominal &, —1.0°

M . [ GL Cp Co H] Ch M 8 o CL G'D c-. c; q:l
0.60]| 2.02 | -4.30] -.23] | .0219 | .022 |.0013 060 ||1.30 <L.92 | ~k.20] ~.230 |.0268 | .0h1 | 001N | 1%
2,03 | -2.15] -:13L | .03k | .016 | .0005 037 «1,96 |-2,0k]-,112 |.0182 | .085 | .0016 | .lOF
-2,0% | -1,08] -,086 | ,0119 | .01k |.0017 | .02k -1.58 -.Eg =065 |.0157 | .018 | .0019 | .085
2.0k -.ﬂ -, 06, | ,011% | .013|.0007 | .OL% «1.99 | -.h7[-.0% |.015% | .ok | 0019 | .073
2,05 | &-.019|.0007 | .00 |.0017 | .00k 2.0 | 2| .02 .gix .007 | 0020 | .oh9
2.05 | La .005|.0007 | .009 |.0005 |-.002 2,02 | L.04 .027 |. .00k | 0019 | .03%
2.05 | 2,09 ,0% |.012k | 007 |.0015 |O -2.0h | 2,08 o7 |.0072 j-.003 | .00PL | .0OB
2,06 | 4.2% .1h5|.017k | 002 |.001% |-.020 2,08 | .30} 363 |.0253 |-.008 | 0020 |-.0k0
207 | &h0] .ok3 .00 | -.00% [.0015 [~-.037 2.2 [ 6.6] 257 [.0393 [=. 0&2 0024 [ -,085
-2.03 31.9 -3"‘9 L0311 | =007 | L0013 "-0‘5# -E.],ﬁ 8.22 -ﬂ 0606 | -, T -0'2'7 "129
«+£,09 |10.68] 845 | .08k | ~.006 | 0009 |-.069 «2.20 |10.28] &8 |. -.06L | 0028 |~ 1T
«2,11 | 12,89 568 | ,1862 | -.009 | L0015 | -122 2.25 |aa.3y 597 |.1232 [ -.075 | L0029 | -227

£.18 [15.00] 566 | .1 =013 | 0020 | rad36

213 |17.17] TI9 | .2 -015 | 0025 | =16k |{1.53] <194 | ~b.26 =283 {.02668 | .03k | 0003 | W20
=1.98 | -2, -.gﬁ L8| o2 | L0009 | 080

0.8q -2.00 | -%.32 ~238 | .0235 | .027 | .0020 | .OT2 £.00 | -1.00] ~, O | ok | 002
2,02 | -2.19 ~35L | J00h0 | 021 .002% | JOSL L,0L [ ~aR7] =032 L0150 | JOLD | L0002 | LOB8
-2.03 | ~L.07] -.088 | .0220 | .017 |.c023 | .09 2,03 | .33 .o10 | .00 .00k | 000k | L0237
-E.gg -5 -0k | 0138 .ca5{.0026 | .on 2,031 1, .03 | 0132 o SO0k | . ooI

-2, 47 =016 | 0111 | 012 | L0023 | L005 2.05 | 2,03 .O7L | 0069 | -,006 | 0015 | =«
2.0% | 1.03 .008|.01k| 010 |.0025 | .010 2,09 | ¥ ;a} 0248 | -,019 | L0018 | -0
2.05 | 2,19 .0% |.018| .007]|.0025 |-.003 2,182 | 6. 241 | 0382 | -,032 | 0082 | -,08k
2.06 | k.30 .169|.0185 | ~.002 | 0028 | -.002 2,16 | 8.2 .325|.0%77 | -.0Mh | .00ET | ~a122
2.08| 6,39 .253|.0325|-.0081.0028 |-.0%9 ~2.20 |10. .M13 ] .0BLS | -.0%6 | 0009 | -,162
=.09] 8.971 .30 |.0%88| -.013 | .0026 | -.055 2.23 |12.33 Mol [ .1153 | -.067 | 0032 | ~e202
2,11 |10.72] .k69 | .0B97 | ~.010 | Jo02h | -.006 2,26 |2%.37] 361 §.150L | ~.076 | L0037 | ~.236
-| 215 [12.93 60T | L1390 | ~.003 | 002k | - 2.29 116,494 .63 |.1918 |-,085 [ .00k3 | -.2T0

2,16 [15.07} 707 | .18T2 | =030 | L0025 | ~.1T6

2,19 | 17.280 .8L2 | .e57h | ~.obh | 0029 | ~.21h || 2070 -1.96 | k.09 =168 | L0275 | .0%0 |0 103
=1.99 | 2.0 ~.089 | 0186 | 018 .0006| .063

0,99 ~1.99 | k.34 -.256 | .0268 | .03 | .0013 | .00 2,08 | =99 ~,049 cu.g L012] .0008] .
-2,01 | 2.e00 ~,1k9{.0053 | .026|.0025 | .06k 2,08 | ~.hf -,027 | .01 009 | L0005 | 038
2.02 | <10 -,090 | .0223| .029|.0025 | .obS 2,0 W58 0Ll (.06 | 003 | L002| 009
.02 -.7%-.086, o119 017 .c02k | 037 2.0 1 LOJ O3 .0WAB .50 JO0L3 ) LGS
2.0h| ,hgl -0k | ,o113| .013 m .08 2,05 | 2.03 .068|. ~4006 | . 0015 | ~,003

2,0k | Lo .0.2].0130) 000, 013 ~2.00 | k. 146 | 0240 |~,008 | L0019 -
2.05| 2.1 ,068].0023) .005] 0024 | ~.003 2,12 ] 6,4 .223].036L | -,090 | 0025 | ~.0T9
2,06 | k. 79[ 0208 | =005 | L0032 | ~.00k 2,15 8. .300 | o6 | -0kl | L0030 [ 215
2,07 | 6.4 .28 oﬁ ~012 oozo -035 2,18 [ 10.24 .38 | 0765 | .00 | <0035 | =.1%0
2.00| 8.63 .ho8|. -.019 | ;0043 | ~.0%L 2,82 | 12.30 o | 1062 | -,080 | . =18
=2.11 10,80 .523 | .2072 | -.031 | .0037 | ~.089 2,29 | 1h,39 %23 | J1h06 | -,069 | .00MT | ~.219
' .27 | 16.4 5871778 | 073 | L0032 | -.0h9
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Tk

" -
o« Cp Cn ¢ Cy K 8 a ¢, | Cp Cy Cy Ch
b 3k 028L| .038| .oizw| .16 |h.30| -8.07 FE-10|-,2357.0358| .056| .6102] oMl
-2.20 .0180| .033| .m23| .o087 -6.10 |-2.0k | ~.1k0 | L0250 ] .okl | .0106| .217
L1.13 .01 .030| .o012| .o7% =6.13 }-1.01| -.093 | 0222 .03k | .o107| .195
-.58 01337 029 L0120 .067 -5.12 7 -.48] -,068 | .0202 | .00 .0MO7| .18%
5:; 0139 .027[ .0123| .0%9 6.1 ] 57| -.02k|.0089| .023| .0007| .16
. 97 0132 .086| .o121( .05k -525{1.03| .cop|.c61| .020| .ol07| .15
.26 | 2.0% .013k| .o023| .on20| .0h3 ~6.17 | 2.08| .o48].c203| .o22| .cdO7| .126
8.27 1 k.20 01701 0181 o119t 023 6.27 5.1 .13] .00720 <00kl Lol05] o7k
-6.08] 6.36 0271 003 .o021| .007 -6.26 | g.16| -238]| .o806| -.006| .oroL| .026
_-g.g 8‘2; 'g-rh&ug g ﬁ; -.ggg ~6.30 | .pp 7| .063] -.0 .0101 -.23.62
. . . . . -. 6. ooca | -, . ~
-6.32 pk.99 167h| 003 .o110| -.072
-6.33 [L7.16 2melo | .ok -.092 |h.s3 | -6.12 Ly,ao| ~o200 ] 0328 | .ob%| .o062| .18T
-6.15 Lo, o8| -.129] .0226] .031| .0066| .1m
-5.20 |-h.37 .031%| .ok7| .012h| ,12h -6.16 |1,00| -.072] J0292| .02k| .0059| .132
~6.21 [-2.2p -0186| .oko| .0L34| .108 -6.17 r._ﬁs ~.0%0]| .o18e| .c20| .o0070| 122
-6.22 |-1.15 .0162| .037| .o134| .09% -6.19| %[ -.008] .017h| .o1k| .0071| .108
.22 .60 0153 | 035 .0236] .087 -§.20 1.oE o14] .oATh| .00 .cOTL| 094
-6.23| .up -038| .032{ .013k| .076 6.2 | 2,00] .0 .0092] .0OM] .00T3| .073
£.23| .97 032 .030| .0133| .088 -6.25 | yag| -142| .cef1f -.000| .OOTB %
~6.2L | 2.06 .0138| .027] .0133| .087 ~6.28| g.15| .227] -0384] -.02k| .00TE| -,
-6.26 | h.oh 0179 .018| .c133| .034 -6.32| 8.00| .31 .05TH] -.036| .00TS| -.040
| =6.27 6.1 .0310| .012| .a36| .7 =6.3% [10.27| .hor| .0837| -.OMB] .007B| -.07%
-6.98 ] 8. S055k | .007| .01%2[ .OOW ~6.3T [ip,32| 00| .1142] -.0%0| .OOT9| -.106
-5.311 10.'?3 .0831] .oo1| .0L%| -.039 -6.h0 1;_% 56| .18903| -.069 mﬂi -.13%
6,32 h2.98 12631 .00k} .01h3] - -6.he [543 | B29] 2915 | -.0™B| .00%0] -.162
. -§.3l+ [L%.0T: A8k -018 | o113 | -.001
~6,35 [L7.26 .2501L | -.026| 0118 -.109 |11.70] 5.1k -h-g -.183) .0318| .037) -00h7| .158
-6.17 |-8. -.10h| L021k| .026| .oO0m2
~6,1k Lk by 0375] .062| .o13k| .193 -6.19 -.ﬁg -.064 ,0185]| .o20| .00%5
~6.17 |-2.08k 02221 080 .0lMa| .16 -5.19 | ~-47| -.obk| .o170| .;a7| .00OST
~6.17 .17 L0189 .Oh7T| .0053| 153 1 -6.2a| 46] -.008| .0260] .c10[ 0059
8,17 -.63 L0173 .0h6( . 156 -6.22| .03} .o17| .0163| .007] .
6,19 W6 01535 | .ohL| .0155| .130 | 6.3 | 2.08} .o%5| .0a79| .ooa| .o0063
-6.19| .88 o2 | .ohi| .o62] .13% -6.26 h-og .13 .cehs| -.on1| o068
6.221 2.0k Lmhy ! 032! .m0l 089 -6.0291 6.8 p15l L0363 -.023] L0073
~6.22.| k.28 L020h | L025| .0168| . -6.32] 8.19| ,ag2| ,om36] -. 0077
6.26 | 6.03 Q335 .013| .ou .033 -6.35 [10.24| .369| . -.gﬁg +0079
-6.28 ] 8.62 060k [ L0009 .c0h3| .o0m -6.37 [12.30| .Wh1{ .1083] -.033| .00B3
-6.29 ho.82 101 | -.002] .01k2]| -.021 ~6.ho [1k.3sl  .m06] .1360] -.061] .0088
-6.k2 |16.60] .576] .1ThO} ~.067| 0093

~
=3

T




M ) a ¢, Cp Cn e Cp M 3 a e, Cp Cm, €, Ch
0.60|-11.35] <k h0|~.307 [.0376 | 058 |.0206 | .188 || 1.30f ~-21.098 ~h.10f -.267 | .oh0 | .07% | .01BE | k22
-11.35| 2,27-.233 |.0265 | 056 |.023% | .1%0 -11.200 2,04 -273 | .03% | 060 |.0102 | koo
—11.36] 1,21 =290 |, 05 . 178 -11.12] -1.0Y -.127 | .0302 | .0%% |.0195 | .385
-11.36] ~68|=.170 |.0213 | 095 |.0243 | .L78 -11,.13 -.501 ~.10%5 | 0285 | .0%0 | .97 { .376
“11.36|  .27] =25 0% .02k | 165 A. b3 -.060 .05k | .01 393
21,37 WJAl-0ok 1oafr |05 nchn 1581 aL,15 .98 .03 0285 1 ohL | L0107 .3h6
«11.37] 1.89|-.057 |.Ca67 | .OM8 |, k8 || . | .18 2.07 .012 | .0267 | .033 L0097 | AT
-11.39] Wa11| .038 |.0280 | .0%3 |.0237 | .123 -11.23 ka7 J111].0:8{ .017|.0193 | .25
~11.40{ 6.28| .138 |.0256 | 038 |.0237 Aok A1.28 6.29 .207|.0k32 {0 - R .15k
<111l 8.3l .gla |.chas | .oze |l.oeze | .oBo a1.3d Aol w2l .ofis]-onl o178 | ke
~11,12}10,60] 4352 |.0680 | .03 02T | .05 -11.3% 10.29 .bo7|.08%0 [ -.0% {,0170 | .o
~11, 4412, 76| 466 |.1055 | .030 |.021T 025 Al.k312.3 Wi ). -.085 | 0165 026
~145]18,90| 573 [.0k09 | L0026 [.0215 | Looe .
-11.4%6117.05] .677 |. .023 |. =028 || 1.54 -11.35 hod -.223 | .ovko | 059 | Loan6 | 32
. : N R ' a4 204 -.138 | o1 | .ohm|.oam | 32
0.80| 11,29 4. 4k] -, 340 | 0848 | 070 |.0095 | .243 -39 -1.00 -.004 | 0273 | .039 | 0133 gga
- | -11.29| 2.30| -.2%7 | .39 | .066 | .08 -11.200 -k -.o72 | .02k7| .035(.0132 | .
=11,30| -1.22] -.197 | . 063 |.0230 | .e33 .22 k8 -03 | L0232 | .029|.0133 | 266
~11.29] ~.70] -. . .06k | 0243 | 241 1122 9 009 | 020 | L0255 L0134 | .28
~1L.30] 83 -,136 | 0251 | 061 |,0251 228 <1124 2.0 .036 | .0236 gz 0135 23
<11.30| LT -.103].0230 ] 062 |. 228 1129 k.dg .123 | .ceos| . L0134 180
-11.32| 1.89{-.065 | .0099 | 056 |.0253 | 198 L34 6,14 .207 ) .oz | -, | L0132 | 126
=ii.34 #.13 035 |.0215| .00 [.Q262 | .17 || » -n.P 8.20 .290 | .0FTh | -,022 | L0129 [ .OT3
:Jliﬁ g.gg Jésh;- .0292 | .0h0 | .02h9 | 133 -u.hg 10.21 .379 | 0823 -.ggg L0130 | .025
.- . . o2l 035 . a8 |} -1, I -J 213 0861 ,q130 | -.003
? L. iq0.09) 3% | O78L | D32 @ 0T 39 ﬁiﬂl ;ﬁ %53 =% | .d133 | -.0%9
il ISR W95 0 28 | L,0215 039 =11.D% 1o, 2000 | L0 | -.00% | LOLF] | -.09T
-11.4815.08 .612 | .269L | b |.0251 | 008 : '
11.46117.23) .72k | 2279 .0246 | -.020 || 1,70 -11.28 .04 -.203] 0398 | .om| .0098 | .30m
-11.20 -2.04 -.123| 0286 | .038| .010k 278
no ool 11 ok L herl _ o P e ) e ~ D ~- aa a4 O bl w Py i~ =
Valnn SidesT) mTatF(] Ted M | 8 AU | eU L ) sLigthl o LA
129 2.3 ~. .0 o 0207 .308 226 R ik
-11.al] -1.89 ~.197 | 0300 | - 0223 | .30% . .
-11.23 -.59 -.175 | 0284 | 068 | 023k | .308 . .
RN . P L0061 | L0685 | Jooho . 297 R
-11. B ~.107 | 02h9 Jozh8 252 R
- -1r.24 1,97 -.056 | .0226 | 0% | 0232 | ,2T0
-1L.280 8,18 .05 |.0233] 050 | L0261 1 .2k
«1t.7] .30 .172|.09%661 .okl | o260 P63
1.3 8.5 .283 | 0816 .035 | .02m 25
h1.350 0.7 - 0970 | .026 | .02k7 | .20k

gt
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TABIE II.— CONTINUED
(g) Nomlnal &, —15

.} o ¢y, OD [ c3 " Ch M & [ CL Cp Ca [+
<15.99| .10} ~.369 | .o%22 | .076 |.0270 | .270 |[1.30]-15.76]| .k2| -.09p|.0867 | .060| .0276
~15.99| -2.06{ -.282 | ,q385 | .O7h | L0290 | 265 -15.76| .95| -.068[.0361 | ,057| 0277
~15.99| 2.0 -.238 | ,03%2 | .072 |.0298 | .258 -1%. 77| 2.00] -~.c20|.035% | . L2TT
-16,00| ~.53[~.206 |.0303 | .o72 | .0305 ans -15.82 | k16| .087[.0379 | .032| .026B
-16.00| .37] =179 | .0293 | .o72 |.032 | .255 15,87 6.23| .182].0k82 | .015} .c258
-16.00] .88)-,129 | .02B0 | .o72|.0327 a5k -15.92:8,30| .2821{.0663 | O 085
-16,00| 1.90| -.115 | .0257 | .070 | L0334 ahl ~15.56 [10.30| .378).0009 | ~.005] .
-16.01| 3.58)-.ce2 | .0237 | .066 | .0 220 -16.01, u.ﬁ 37k[.1205 | -.0%0] .23k
-16.03| 6.12y .079 |.0273 | . 0332 194 -16.08 |1k, JBEE|L 1576 | ~.05| 025
«16,08 8.20r 187 | .okl 32 .0329 .163 -16.12 16.5L| .737{.2237 | -~.0B6| .
-16.06|10.23| 293 | .06k | .0hg | 036 | a3 . . ,
-16.05|12.31| .502 | .0056 | .0Mp | .0%03 | .103 ||1.B3]-15.83|-2.04| -.158].039T7 | .059| -0163
-26.09 lh.Eg 10 | 1362 | .04 ].0%03 | .0T8 -15.84 |-2.01| -.a22]|.030 | .0%e| 0196
-16.11|16. 608 | 1802 | .0L2 | .0309 OT ~15.84 -.Eo - 0339 |. . 0107
-15,890 43| ~.0%8|.0311 | .ob3| .

A%.91| 4.23) -.371 6| .08 |.0e36 | .33 -19.86| .93| -.q37|.0315 | .089) .
-15.62| -2.07] -.270 5] 016 |.0295 | .7 -15.88] 2.07] .007).0315 | .033] .0200
-15.% -1.05| ~.208 | 0366 [ .073 |.0063 { ;2 A5.92| k17| .oe8l.03%0 | .oa7| .
3592 b -0k |07 | o3 fome | g || -5.07| G.2e| a06].080% | 003 LOugn
=193 oG9 ~alJO | JUSLE AATTL | WY <30 =10.\J] el £ - LU
-1%.93] 1.00|-.138 | .0301 | .O70 |.0287 305 -16.0% [10.27| .399|.0833 | -.023} .o0184
-15.98 2.03|-.003 | .028% | 088 |.0269 | .29 16.08[12.3%| . 2220 | -.03% .08
-15.94 k.08 oe78 | 08T | .0306 271 <16.1101k.39|  .mT{.14%h | -.046 .c282
-15.51) 6.18| .113 | .03%5 gﬁ L0k | 236 -16,1k116.45  .%05|. -.075| .0183
-1%.99] 8.27| .23 |.0595} . 03 | 212
-16.01} 10.33 E:g, ,0807 | .0b2 ] .0326 179 ||1.70] -15.64 ] k.08 ~.2223|.0%01 .063| .0147
- .oﬂu.ho . Q162 | .0h3 | .0298 | .1AL -15.86(-2.03| ~-.14k|.0370 [ .0mL .0122
A0l bk mmn M8 030 1.0 1 L1k2 18,871,011 108,036 | ohkl  nash
-16.03]16.54| 660 |.2186 | .037|.03%8 | .1s8 -1%.88| -,48] -.083|.0%07 | .08 .o

i -15.90f .4A| ~,0m6),028k | L0335 .00
-1%.6% &,50] -.388 | .06%3 | 094 |.0208 | .386 -18.90| .96] ~.025|.087% | .03| .o16L
<15.687| R.34{ -.275 |.oh57 | o84 [.okB | .369 -15.52( 2,06 .016/.0283 | .0@3| .0163
-15.87| -1.25| -.225 | .0h03 | .080 | .0264 .360 <15.95| 4.16! .099|.0323 L018] .0165
-15.87 ~.72|-.204 | .038e | .0f0 | .0272 . 364 -1%.99| 6.21] .181|. ~,001] .0167
-15.88] .2k|-.156 |.0349-) .o7% | L0280 | 349 -6,13] 8.20] .2%7}.0568 | ~.013] 015
-15.881 77l -.136 Lotk | o278 | Lomon | (353 60611028 .2akl.oTT | -.ooWl .62
-13.689| 1.84] -.085 | .0313 | .o71 |. .338 Q6.0 3| H3|.00 | .03 0165
-15.92| k.13 .0e3 |.0313 | .06 [.0308 | .298 <16.13|1k,36( .h86|.1350 | -.0h3] .0168
~1%.93 6.36f .14 | .oldbs ga oLk 276 -16.16[16.k2| .597( .17 | -.0%01 .0LTA
-15.96| 8.%2| .249 | .060% .2ln
-15.9%|10,71| .263 .ogaa OU3 | 0295 | .25k
-15.92| 12, M3 |.ab72 | L0209 [.0322 | .0k |
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TABIE II.— CONTINUED
(h) Nominal &, —20°

M ) a CL Cp [Cm L Cy N B a Cy, Cp Cp ‘ Cy Cp
.60 [-21.38 [-4.58 | ~393| 066k | .085 [ 0292 | .38 |[1.30 |-2.19 | k.15] .05k [ .Ok7Q .Ohhj .0326] .439
-21.38 \-2.36 | -.307 | .0%19| .083 | .0316 | .346 .23 6.23| .53 .o55f .0eB| .omg| .385
~21.38 |-1.30 | -.263 | .ok66] .082 | .0325 | .3 -21.278.29 |- .25L] .otz .013) .oqwo| .337
-21.38 | ~.77| -.246 | .onkg| 082 | .0335 | .3u% -21.31 E:é.ais .34z | .ooig -.002 [ .p2g7 %
-21.38| .17{ -.204| .oB1%] 0BG g&h& .3450 -21.36 ag ko | resd -.006 | 03001 .2
-21.39| .70l -.182| .0397| .079 | .63 | .336 -21.453 Lk, 538 1580 ~.03k| .0297| .153
-21.39 | 1.77| -.1k2| 0377} 000 | .Qi%% | .338 21,45 6.5 | 700 | .2229 -.070| .0338] .125
-21.39 | 3.92| -.094 | 0386} Q7T | O3TH | .325 ||- . : ‘
21,51 [ k| .obk| 0369 ) .71 | 0380 | .293 (.53 pEL.17 |1.99|-.003] .ok1f] .oBh[ .p234| .B37
-eL.hg| 830 ) 155 Lok9¥ | 066 | .03T9 | .268 p1,23 | b.16| o8| .ok23 .627| .o2ud| .360
-p1. Moo | L2600 o707 LOTT | -038% | .2Lb 01,29 | .22 .16L| .0504 .013| .023§| .362
-2 45 e.63]. L3931 o078 L0656 | 0328 | 200 21,33 18.28| .2u8| 06640 .0233| 252
-21.h6 L. 77| .45k ) .13%0 | 066 | .0387 | .151 01,36 ]12,27 33| 087 -.o11| .0229| .20
-21. 48 R6.90 | 5681 .1B36 ) 065 | .oko3 | .15% 21.h0 12,33 | 408} .110§ -.023( .022%| .173
- o . c 21,46 Lh.37 | .LBO| .1he -.gh 0218 .17
D.80 |-21.31. %50 | ~.393 | .0205 | oso ] .desbh gg?r, lzl.bo h6.b5 | Hh| 1861 -.okx| .0226| .OTT
-21.32|-2.36| -.291| 0533} .083 | .e277 | - : : S S
-21.33[~L.28 | -.2h2 | .0kG3| 075 | .0283 | .35k {Q.TO [21.21 | .93 -.0h1| .0332 .oby| .0B| .396
-21.33| -.75( ~.223| .chb1| 080 | 20205 | .361 L>.00 | 2,00 [ -.00L | .0399 .036| .020k| .39k
-a1.33] .20|-.18a| .ok22| .a79 | 0306 | .358 L o7 | ko151 .080 ] .0397] .081| .0200 %
133 .13(-.1%4| 0395 077 | 03w | .352 | o lav.ze |62l | 59| .o47H 008} .020B| .26
21,34 ] 1.83 1 -.112| .0376| .OTS | 0316 | .345 < b3 |8.26 ) .237| 0614 -.00k | .06 AT
. |-e1.35] 3.98| -.015] L0371 | 070 | .0346 | .338 . Ao 1o.25 | 310 | .00H -.01% | 025! .179
At 1 6261 .000.] .oke8] .06 1,.a398 | .3000 1l .21 Bl L2, 300 .88} .IopB H.023 1 .020§| .13
o lavas | aad| 2| o] opd o3k | 8T I kel pdiae | JheL [ .13sg loawf ooz 088
2140 0.63| .328] .0851] .0k6_|..0850 | .239 Ctevse b 3l o.1709! WOh2| L0208 (865
-21. bz peag| Jhan| L1203 LobT | .o311 | L220° N . . i '
2153 P98 | .556| 2689 | Lok | 0335 | 208 || o : 1
p.90 2103 .5 | - 45 .103 | .0858" | .456 ! ' 1
Lor.2h b2.38 | -39 | L0647 | L1002 | 0302 | .M6T:
Lo .25 [1.29 | -.263 ] 058k | .00é | .0211, | .b53 -
-21.26 | -.75 [ -.236 | .0518 | .092 | .031L. | .38 | |
2185 | .18il -. Oh95Y 0oL ¢ .o3en | (b ' -
Ler.a6 | .73,|--275 | -obo7 | L0901 | .0338 | .B43 | - S
21,26 | 1.61, | -.123 | 0453 | .087- | .035L. | 437 || ¢ A i
21,28 | b.03 | -.001 | .okhL | .077, | .0360 | .05, ;
-21.32 [ 6.32°] .11k | .oho9 | .63 | .03627 | J3bE: |
L n.36'] 8.51 | .23 | .0660 | .089: | .033L; | .283: |
L21.37:110.69 | .3%6 | .0995 | 045 | .0300 | .287 Y -
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TABIE TI.— CONCIIDED
(1) Nominal - 8, —25°

b

M 8 o Cy, Cp | Cm | C Ch | M 8 @ Cr, Cp| Cn C1] &

0.60] —25.92] 4181 —hoa | .06 [.088 |.0301 {.383 |1.70] —=5. 72 —1.00} —.135| ,0515] 061 .oe38| Lu6B
~£5,93| —2.36| —.309 | .0565 | .08k 1,0319 [.373| - | —&5.72| =-.50[ —.11 8365 2007 «023T7F LAU51
-25,93] —1.29| —~260 | .0529 | ,081 [.0322 |,361 ~25.74 bt ~.0761 .oihgl 0501 .0239] ko7
1 -85.93| ~T7| =249 | 0524 | ,083 [.0338 {.3T0 25,74  .o4| —.057| JOM4L| (olT| .cehl| iheo
-25.,94 17| —~20k | .O476 | .OT3 [.0338 [.358 -25.75| 1.99| —.018| ,0k39( .oh2| .o24k3| kb
-£5.94 700 —185 | .0463 | .080 [.03k1 |.355 25,811 415! 067 .ok| ,oe7!| Lo2Mh] (351
-25,9% 1.77! —145 | 0436 | ,080 |.0352 [.3%2 —£5.86 6.21] .148| .o512| .oa4| .o2ke] 297
~£5.95] 3.91] —058 | .05 | LO76 [.0364 |.337 —25.90| 8.25| .,228| .,0649| .002| ,0pL4| 254
—25.95| 6.13| .029 | .04k |.076 |.0409 |.3k0 ~25.93| 10.25] ,303] .0833|-.008| .o02hko} .216
-£5,96| 8.31] .138].0545 | .069 |.0405 |.312 ~£5.95| 12.30{ .380| ,1092|-,018| ,024k2] .190
—£5.971 10.4%7{ .24k | .0755 | .067 |.0k15 292 —25.98] 1k.36) .45k} ,1388|—028] ,02bk1| 182
—25.98] 12.61| .343|.1038 |.069 |.0400 |.27h ~26.02] 16,41 5221 1729 -.035 | .0RM1} .109
—£5.99{ 1h.76] W41 ].1395 |.070 |.OMLL |.25T
-26,00| 16.92{ .548 |.1859 {.070 |.0429 |.239

OTOdSEY WY YOVN

NOT%: No data cbtained for Mach mmbers of 0,80, 0.90,
1.30, and 1,53.
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TABLE III.- AERCDYNAMIC CHARACTERISTICS OF A TRIANGULAR WING FOR VARIOUS FLAP ANGLES FCR
MACE NUMBERS FROM O. 60 TO 1.70. DATA FOR ONE FLAP. CONSTANT-PERCENT-CHORD FLAP,
TRUE-CONTOUR PROFILE; R = 3.0 X 10°
(2) Fominal &, 5°

|l o |a | |op | | |on || M) 8 ja o | |G |G | Dn
0.60 4.69} k.29 -,197 | 0050 ) ~,011 | LOOTT | 027 [D.30] %.65|-h.08 -.162 1 .023 | .013(.0053 | -.0%%
4,68 | 2.0 -,0h1 | .0085 | -,016 [ L0079 | -.037 ||- h63|-2.20 ~.072 | 0260 | ~.00R [ 005 | -.08L | .
468 -] .ook|.0083[ -.ca8|.0079 | -.0M1 b6 | -1.09 -.025 | .01kh | ~.009 | L0057 | -a102 |
h.68| -.39 ,o2hk|.o008L| -,019(.0080 | -.0B2 h61 | .53 -.001 | .01ko | -.012 | ,0056 | -.105
468 kg .omo| .009% | ~.020 | L0080 | -,006 hé| by .0h3|.0046 | -.018 | .0059 -.RE
L.67| 1.04 .dok|.0xce| -,021|.0075 | -.07L Lso| .93 .065{.0056|~.022 |.0060 |-.
L67| 2.2 L0126 | -,02% | L0077 | ~,053 k57| 2.00 .116].0188 'ﬁ 008 |-.18
Le7| b2f ,e33].c15] -.008| 0076 | -.063 Ls6 | how .210|.0290 | - 0068 | -.1E3
h.66 6.3 . 030 -.033( .0065 —.gg sk 6,20 .03 ] .08 | -.0%7 | oogs | -aa0L
h,66| B8.5M k33| 0655 ) -.037 | 005 | - hoa | 8.4 .398].0600 | -.0T1 | .006T | -.223
:.g:: m.g 539 01% -.og 0062 -.g :.:g 10.% 487 | 0906 e t&? —g
6h |12, . -033 | 0% | - 45 |12.28 57T | 1329 | - . -
h62l1k,67 ,TET} 1899 ~.036| 00PN ( -.153 ' ) ;
5.61|17.1Y 83| -2k8L| -.p38| 0063 | -.180 |p.%3 | k.67 |-h.0f -.253 | .oeep | .ok |.0039 | -.0%
Ao, . 3,6h | 210 - -0156 | oo | .00k3 | -.083
0.800 5,68 | k.30 -, 147 | 0159 | -,010 | .0083 | -.033 %,68 | -L.08 -.08T [ .0137 | ~.0D6 | .00ME | -~,070
L.67 | 2.1 -,0ke | .0087 | -,018 | 0086 | -.0k6 hGa| - kel -.00% . «.009 | .o0k4 | -,086
t.g:r{ -1.3 .ggg .% -.020 % ~.040 t.g b2 03 | .a1k3 | -.013 w -0
. - . . -2z | . - . - . -.019 | .0ORT. |-,
L.68 = 078 1 .0095 | -.028 | .00B8 % h.50 gg _? ?AE -;.rrs_!g 0050 | .12k
&6 | L. 103 | 010k | -.025 | ooy | -.057 4,5 | Lo .19 |.0280 |-.039 |.0093 |-.
.66 | 2.15 1% | -0137 | -.co8 | .o08k |- b3 | 610 275 |.0831 [0 |.0058 | -2
A kG5 h.ﬁsr . -G2hS | -.03% | 008y _%ﬂ AL | &% 357 | 064k -.@ QD060 | -oma N
10 w65| 616 . bk, | -0k | L0000 |-, h.48 110.21] 435 | .080B | -. 0082 | -.2kg v
h6h | B.6E| , 0797 | ~.083 | .0083 | -.006 1.5 (19,08 500 | 1208 | -.08% | L0065 | -.275 '
k.63 [10.82] 558 |.112% | -, 0% |- 10k L2 1k m] .383 |.159% | -.093 | .0068 |-,309
1 ka1 112,97 .696.].1557 | -.060 | 0165 |-.136 k.39 |16.38 .65 |.2001 |-.100 | .0078 | -.3%3
k.56 |15,06] .THL.|.2010 | -.0%% | .008S | -.e01
b2 [17.06] 882 |.e7hé | -.008 |.00m |-.o7h Na7ol 268 | b od -kl opos© aahf.com |-.005
: : h.63 | -2.96 -.063 | .u33 | .o0L | .0038 | -,056
0.90] k.67 | 4.3 --ozg L0172 [ -,001 | .00685 | -.0L k.g -1.& -.006 | .0137 | ~.00% | . 070
b.66 | 2.12} ~.0k2 | .00k | -.000 |.00%2 |-.01 k.63 -.31 -.006 | .a13% | ~,007 | .00k0 | ~OF77
bR el il e e 4 pge) by .03 .05 |01 | .00k | -.00
. 8,66 | =a311 O L0058 | ~.030, | 0093 [ =000 5,BL N L0006 | .Ol&h [ ~.0LT | .O0K -
i s Skl L0106 | -.030 | .0058 | -.06% h,60 1.232 097 | .07k | -.023 | . 5 _‘099
‘ 5,65 | 1.07{ .10 |.0120 |-.03L |.0097 |-.066 4.%8 | .0Y .ITT |.0265 |-,033 |.005% |-
b 65 | 2.17| .163 |.013 | -.035 .gge - L.%5 6.(}? 256 | .0h10 | -.04T [ 0055 [-.168
boh | B.3s| .272 |.0778 |- . -.079 L33t 8.2 Egl .cbos | -, 0062 | -,19%
k.63 | 6.5 .393 |.0306 | -.055 |.0065 |-.093 h.Eo 10.19 .03 |.087L |-.066 | .0066 |-.206
ka B.70) k2B |.0067 |- 0083 (-3 b7 izl k7 |Lake | -075 | L0069 | -.228
h.55 |io.50| 673 |.138% |-.06 |.0o72 |-eld Mhk |1h.2f 538 |.1h82 | -.083 |.0073 |-.207 |.
: ' : . . - bz |26.39 .60L §. ~.088 |.0078 |-.907 |
)
|!_! | ] 'J'. ' i
"
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TABLE ITI.— CONTINUED
(b) Nomipal &, 0°

8

HFkbo
gk

B b

SRERERERIMEER RRREX

ooREibaEReshE 1okEY

:—‘:’Gf;gmmrm

I
P Ehk
P i

|8F2ERSSEERER B

E‘DB o+

tn Cn ¢, Ch ¥ ]
0162 | .008 |-.0006 | .c20 [[1.30! .20 |-k.06
0087 | .009 |-.0006 | 010 A7 (2.0
007 | .00L |-.0006 | .003 . -
0086 |o -.0007 | 003 . -
-0Q5 "-ml bt} '0001 01:
007k | -.002 | -,0007 |- b
. -.00h |-.0008 |-.0L0 A3 | 1.
0% |-.009 |-.0000 |-.008 0 | kOB
05;5 -.01% | -.000% | -.008 L7 | 611
O | -,019 [-.0020 [-.099 8.17
. -.017 |-.co1% |-. 0L [10.28
1237 | -.017 |-. 073 -02 |12.28
2176k | -.020 |-.000L |~.203 4
g3k |-.022 | o001 |-.125 ||2.59 .20 |-L.05
: .18 | -2.00
.0L77 | .on2 |-.000k | 019 A6 | =93
0090 | .00k }-.0003 | 00T -.h3
007% | .002 |-.0003 | 002 A A2
. 0 -.0002 |0 Jh e
L0070 | -.002 | -.0002 | -,004 22 | 1.99
00738 |-.002 |-.0002 |-.008 g g-%
L0092 | -.005 |-.0003 |-.011 . .
LOL7h | -.013 | -.0003 |-.Q19 O | B.1%
0 ~.021 |-.0009 |-.030 .01 |10.20
L0606 | ~.028 | -.0020 }-~.039 =02 12,24
093 | -.027 |~.0021 |~.059 ||. -0 |1k 30
,h:gg -.0233 0 -.% ~09 [16.34
. -.038 |-.0002 |-,
26 | -.0hg | .000% |~.194 |} L.TO; f-? —;.05
0200 | 018 |~.000% | 015 15 -.?
.00 006 [-.0003 | .00% a6 | =Ly
.00 Jo02 | ~.0001 |0 . b
0072 | .o01|-.000L |-~.003 .1k Ol
00Tk | -.002 {0 «.005 12 | 1.98
R ogg -.003 | -.0001 | -.006 Jo | oM
. -,007 | -.0001 | -.008 .07 | 6.09
018 —.gé.z -.000k | -.007 .gz 15-%
'0 - e "-(29 L -
oﬁ"} -.038 -.Tmlg -.0h9 -0 {12.2
L1135 | =.0%% | -.0075 | -.0m2 - 1h,
21655 | =076 | ~.0093 | -.103 =07 |16.
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TABLE IIT,- CONTINUED
(c) Neminal &, —1.0°

| s o o, Cp Cn cy Ch | ¥ ) a o ) Cn Cy
0.60] —.99|-k.23| ~.20k| .0069| .012| ~.0033| .02911,30| -,93 [-%.06( -.196] .0e50| .o32| .0082) .080
-1.00}-2.08| —,107| .00%2| .006] —0QR9| .00T —~96 |-2.00| —104] ,0260| .007| —~0O19| .0BO
~1.00}-1.001] —~08%] .0076] ,00k| —0032| .006 —97 | ~96| ~o77| .0136] .000) — 2034
—2,00| —.b7( 02| .0075| .00%| —0033| .00 ~g8 | = uh| — o3k| .cae9f ,.007| ~0007| .aeB
-L.co| .50]o .00TH| .003| ~o003k! .o0L -99 | .=| .onn}.c1|0 |- 015
-1.00] 1.0k} .025| .c019] .02 ~.0033| —003 -9 | .»| .03 .0133| ~003| - .010
~LO00p 2,181 LOTR| 00961 O 1 ~0036) 007 -1.00 | 1.99| .078) .0153| —009| ~ 0004 —~002
~L.| k18| .136] .015L| ~.005| ~ 0036/ -.015 -1.03 | k.06 Eg 0235 | ~aeh| — 0013| —03T
1.01] 6,31 .261| , @86} —011| -~ 00R2| — 0% -1.06 | 6.11] . .038k | — 038 — 0012 | — 089
~L0e|8.k8| ,36%| 053k — 015 | ~00NE| —, 2.09 | 8.17{ .357| .08 —051| —0010{ -, 108
~1,03 10,60 A58 oagg —013]{ ~0038| —.051 L 3.13 ho.23| k51 .0888] — 08k| ~ ~ 1K
~L,0k p2,76| .567| .1245| ~.0ak| ~0033| 1,16 pe.e8| .539f .1231| —o078) — 0018} — 188
-1.05 &E.w .663 2708 ( ~ 07| ~0026 | — 102 :
-1.C07T [17. T8 - - -y -
i I PO~y sa| g 016 78] Loky| Lco9| ~ome| omw
0.80]| -~99|-826]-217[.0093| .0d6| 0033 022 -0 L1 L093) L0038 LD | 0013 L0350
-9 le.n |16 010k .009}-~0032| .001 ~97 r-e-% L050{ ,0238( 009 —001R| .03k
—99 1,021 066 .0078| .006|-.0032| .008 -8 tkal ,@7|.0129| .00%| -001| .o@
—1.00 [ =% | .04k | .00m| .005| 0032 | .006 ~99 | .k2| .m2|.0133]=002| —0009] .
=-1.00( ,5| .cok|.00o7h| .003|-0032| .00L .00 | .9%| .032|.0238} - 00k| —0009| 0
2.00{1.06| .0e7]|.0080| .oe|-—0030| .0m ti..ol 1.,99| .075] .015% | - 020 | —.0008| - 015
1,00 i.w .o17| .0095 -hgg% 009k { =00k 4-3}{ 'g:g'st ';ﬁ %ﬁg -u%% _'83?1 —ng"_rGr
—.01 <21 .1 - - - [o) - . . bl e -
.02 1628 gg g—lg_ Z016 !‘_% ~oeR .10 | 813 .'ﬁ; gscég —.% —.0002 -_13
a.02l| 8,531 .390'| .058| -1 | -~ ~038 .13 pp.20{ . . - 20002 | —, L
~1.0k p0.68 ia-( 0906 | — 02k | 0080 | -, 068 t:-lﬁ 12,06 k8| ,1130{ ~068] .0003( —180
-1.07he.83] 584 .13t -, —~0021 | ~ 113 1,19 p%.30| .%51| .1167| =027| ,000k| —217
-1.11 15,08 87358 .132& e 0BG | =y 002K | -, 163 123 p6.35| .| .1873|—o085| .0013| ~.238
-1.13-pT.1771 . W2 - 00!
T 3 (=33l 70| —os faoon|—263] ook | o0 ~oals o5
D90 [ —99' 14,29 —208| 013} 001|003k | .09 -9 l.99|—~086( .0155| .01k{ — .
=99 1813 | ~120 | onor| .omt| oo | Lod || | ~OT |~ ) ~0M) W0k | .008) ~oolp .05
1,00 bl 0% | —OT2 | O3 008 | - 0033 005 YU et | U | OSSO | W AR LO23
—1.00 | = k8 | -0k | .cofa —~0032 | .oob Lr99 | .3 .22 | 001 ~0006] .008
—1.00| 1| .o0k|.oa79| .00k [—003R| .003 00 | Loh| .032| .0026 )~ 00k| - 0006 000
-1.00]1.06] .028|,0080] .c02 |—0033 [ .o0i .01 |1.99| .OTR| ,O¥U5 |~ 006 — 0003 | ~. 001
1,00 [2,15 | ,080(.0100 | —001 | ~0033 |- 002 Lok [ hok| .130(.022h | ~021) 0002 | —.OkKL
—1.0L ok | 190 | 0186 |~ 012 -\m —ak =106 | 6,09 | .228|.0350 | ~033| .0006| —.OFR
et} 309 0970|008 |- —.02h .09 |8.13| .30k|.0%31 | ~0%3| .0012] -.108
-1.03 |8.61 | k33|, —~037 | =00TL | —~ 046 .12 .09 | .377|.078% | -0%| .0017| 136
.05 ho.81 ]| 576 ). 1135 | =037 | 0105 | —0TR HLL15 f2.2h | k€| 10k | ~062) ,0021] —1TO
[-1.18 k29| .%15(.137% | ~070| .0021| —20T.
.22 6.3k .576| .1733 | ~076] .0030| —2kk

gt
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TABIE IIT.— CORTINUED
(4) Nominal 8, -2.5°

-]

TLRL

N Pbomonrne

TEGE

e

a
Y

Habopowrwr

TEEF

B8

L]

JeERFREIRFE PEIIdPERIRBERFE EBERGBREISERER

bhhhhhbhbhh hbhbhhbhhhbhbh Lbhbbbhhbbbhbh|o
¥RE

tEE3BRRRRER REhLEEES388RRRY LHERESE2882888

Bogxnp

o |G o [ |5 o [o [0 |G |
.015| ~,0038| _okk |1 30| —2.00 |-h.06 | 20k | ,c2 . -
010| —-,0038{ .03 _e_gﬁ 8,01 - 110 ,0 % -h%g
009 —,0038| .030 2. —526 —064 | .0138| 0Lk | ~,0020
0081 _onvgl oo 2,05l bl om0l 0c120! 010! 006
007 | —0039 | .023 2,06 52| .007|.0120| ., — 0016
D06 | -, 0039 | .0R1 -2,06|1.04| .03L|.0133|0 —~.0016
ook | 0ol | .mA .07 1.9 LOTh | QLY | =005 | —, 0016

=001 | — 00k | 2,1 | %0} .167| .0228| — 000 | —0016

—~.006 | -, 00kh | — 001 —£,13% 6.11| .263| .037.|-~034] — 001k

011 | =, 0045 | ~, 006 0,16 B.16] . 056k | —ok8 | — 001k

—.010 | — 0005 | —.029 L.pof0.22)| . .08% | — 061 | —. 0013
010 | - 0035 | --. 040 -2.23 le.eT| .537( .1186 | — 07k | ~, 0021

013 | ~0030 | ~.0T7 )

- 01k | ~ 002% | 101 [[1.53] ~2.00 L, 08 | 1821 , 0048 .031 | -, 0018

2,03 Le.00 | -008] . 018 | -, 0015
oel | —oohke | ,okk -2.05 -«.ﬁ ~054 | 0055 022 | -,0013
014 | —ool1 | .o32 2,09 | ~. 144 | -032 | .0138| .008| 0011

,010 | —00k0 | 027 -2.07| .==| .om1|.0128| ,002|-,000%
010 w001 | . -2.07| .S%| .030| .0130 | —00L| — 0009
.008 | —.00k0 | 022 ~2.09 | 1,99 | .073| .0150 | —.008 | —, 0007
L007 |- 0040 | 021 211k Jﬁ .0228 | —,020 | ~,
ook | ook | .o17 2.1k} 6,30 .22, 0361 ]~ [/

-003 | 00k | . —-2.17§8.35| .325].0%53 | —~ . .000

—011 | — 0045 | —, -2,20 10,21 | ,k0k | ,0802{ m\ 025 .OOOE

—.016 | - 0061, | —. 002 ~2.2h h2,06| M0 m —065| ,0003

—020 | —,0078 | -, ~2.27 32| Bh .. -0T5| .0009

— 023, |~ 0025 | —.090 —-2.31 D6.37| .620|.183% | —082] .00l

=031 | 0029 |—135 || | |, N

=083 | =, 0021 | =173 |}%. —=.0L .00 | =, 107 | .0R49 28| — 0015

2.0k 2,00} - 0065 . —.0010
0T |—00k [ .0l 2,05 —-F -030 | ,01k0 | .011| —0008

016 | —00%3 | .03%0 2,06 | b3 | -9 .0033| .o07| -
.013 | —0043 | .07 -e.gg 2| 2| .0231 | .L00L| 0003
,012 {—00%% | 025 -2, 95 030 .013% [ —.000 | — 0003
,009 |-, 000 | 03 -2.09 |2.00] . L0041 [~ 007} L0002
008 10081 | .oge 2,12 | a0k | .147| .0e2hk | -,019| .0002
ool [ O0Ns | LOxT 2. 156,051 225 0848 ) -, 030 ] JOOOT

— 006 |~ 0043 | 000 -2,17 | 8.0k | .300( .0%523 | —oko| ,00L1

~,0116| — 0043 |~ 001 —8.20 10,20 .37 | .0750 |—. .00Lh

—.028 [—,0079 |-, 02k -2.e3 fle.eo| .2 | ,1002 |-058] .o01%

- 0109 |~ 0%7 -2.27 1h,2¢ | 511 |.1346 | —066] .ocah
2,30 p6.34 | .573 | .170L | ~.072| 0020
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TABLE ITI.— CONTINUED
(e) Nomipal &, —5°

=

a o CD Cm CI Ch ] & [+3 CL C_'D Cn Cl Ch
5,77|-%.28 0212 | .023 |-.0083 | 0% ||1.30] -4.66|-%.061-.219 | .0eT9| .0k3 |-.00%6 | .150
4.78|-2.13 L0120 | .020 |-.0082 | .oko -h.68|-2.00|-.125 | .0179] .020 |~.0035 | .13
4,78|-L.06! -~.104|.0099 | .018 {-.0083 | .038 4,69 ;.ﬂ 079 | .01%1| 022 [-.00%1 | .123
-4.78| ~.53 0090 | 017 [-.0085 | .03% 4. 70| - b4 |-,055 | .o181] 028 |-.00%1 | .
4,78 08T | .16 |-.0086 | .03 Ll - .0138] 012 |-.008T | .10
.79} 1.00 0082 | .05 |-.0085 | .028 ,72| 1.03| 015 | .onk1| .008 [|-.00%T | .095
4.,79] 2.07 013 (-.0086 | .023 “.73| 2,08 . 0156 | 002 |-.0087 | 080
79| k.23 .QLh3 | 008 [-.0089 | .a15 5.76| 5.05 J.gl; +0235|~.013 |~.0085 | 0%
-%.80| 6.30 026k | .002 |-.0000 | .coh o769 6,11 .2 0368 |~,.02T |-.00%3 01T
<80 | B.52 LUk |-.002 -,0004 |-.00T 2.82] 8.17] .342 | OFT3|~OM0 |-, -.023
4.6 [10,66 0788 |-.002 |-.0088 |-.0r7. 4,86 po.22| kg2 | L0BUB|-.0%3 |-.00k5 | -.089
-, 0e 12,60 1% |~,00L |-.0073 [-.03k ~.00 f2.29( 518 | .11B0|-.066 |-.0090 | -.112
-4.83[12.98 663 |~.00h |-.0069 |-.082
-5.85117.1% 222 (~,006 [-.008% {-.087 11L.53) 4.67 {405 -.195 | .0266] O3 {-,0063 | .1h5
: : ] 4.69{-2.00|-.109 { .0171| .02k |-.0039 | .118
576|032 0237 | .032 |-.0087 | .008 471l - 96-.066 | Jo1k7] . -.0037 | .l02
b, 77207 0130 | .025 |-.0088 | .obs -] - B -003 | . Lok [-.0085 | .09
L L0 § 022 1-.0087 | .ohL +4.731 .m0 01361 008 [~.003k | .OTB
%77} ~.53 L0097 | 021 |-,0089 | .0l 5, 7h) 1,08 021 -otko| -ook ~0033 | 022
77| L3 008 | 000 |-.0089 | .038 S.751 98] .08 | .0153|~.002 [-.00% | .0%7
-k, 78} B9 008 | 018 |- L035 4,781 L.05] .16 | .023L|-~.015 |-.0029 | .025
~.78| 2.08 110000 | 015 1-.00%0 | .03 <. 811 6.1 .23 | 03561-.007 [-.0023 | -.006
-, 78| h.27 L0156 | 008 |-.0089 | .023 -5, 80 8,15] .10 | .05k (-,098 (-.002) | -.0kL
-4.19] 6.45 0322 |-,000 |-.009L | .06 .87 10,21, ﬁ .Q783|~.08 |-.0018 | -.080
-h.Bo| 8.6 g% -.ggg -0103 |0} 8 -.qul12.08] . . =059 |-.0d7 -'Ejg
4,62 10.65 . -8 |-.o11T |-.bed' 295 1k, 3| 335 | Jakak([-.088 |-.0013 | -
4,84 he.8e 1268 {-.011 |-, -.087 %,9816.37| 605 | .1806|-,076 [-.0008 | ~.296
4.8715.00 AT79 |-.020 |-.0063 |-.10% : 1 . '
4,89 17,16 £350 |-.080 [-.005%5 |-.132 ||2.TO] 4.68|-k.05(-.177 | .0265] 083 |-.0038 | .13%
o 1 4.70|1,99(-.100 | .076| 022 [-.0033 | 107
4.75]-k.35 |-02T6. | .08 |- SO6T “h72| ~.95]-.060 | LOLET| 016 |-.008L | L0828
4.76-2.18 k2 | 031 [-.0093 | O | T2l ~b3]-.038 | .0139] 013 (~.0020 | .08%
77l L0106 | 027 [-.0093: | .okT: .7k M| w002 | L0191 w007 |-.0026 | .O70
L.77] .56 0099 | 025 |-.009k | .ohE’ -h7h| L4 o2 | .0135] ook |-.0025 | .
B TT] 3% 092, | 023 |-.0095, | LOHR =5, T5¢ 1.980 .059 | .0092]~.002 | ~.002% 2050
S4.77| .Bo 0092 | 22 |- .ch2 <&.78| h,05| .138 | .0e22|-.01k |-.0008 | .020:
=TT 2.00 0111 | .018 |-.0095 | .03 | +h.B1] 6.09{ .213 | .0338]-.025 |-.0005 | ~.010
78| k30 Q172 | 007 |-.0096 | 028 ~4.8%1 8,15{ 290 [ L0713 —.gaﬁ =0009 | ~0k5
~.79| 6.47 0545 |-.00k }-.0096 | .o17 ~4.87(10.19] -384 | .OT3T|-.045 ;-.0003 | -.083
~4.,80]| 8.5 . -.016 (-,0117 [=,005 ~h,91|12.2k| .433 | .2008|-.0%3 | .000L | -.127
-4.83 10.76 10h3 |~.0% (-.01hT |-,Ql% gk lih.301 500 | 1320061 | L0008 | -.1m
4,852,598 21550 [-.0% |-.0m73 |-.07% | B.57|36.3%} 561 | L1672 |~.067.| 0011 | -.1B9°
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TABIE III,- CONTINUED
(f) Nominal ®, —10°

] a [u i ¢n Ca Cy Ch TI M & a C1,
9.83 |-4.33| -.3000.028% | Jodh |-.0167 | 103 [[1.30]-9.68 |-k.06]-.2%2
-9.85 |-2.21] -.211|.0178 | .00 |-.0110 | 005 9,70 {-2.00|-.1%6
.85 | 1.6 ~.107[.014% | 038 |-.0171 | .05 9,71 -.Eg ~111
9.8% | -.62| -.1%6|.0129 | .038 | -.0176 9TL | -~.56]-.086
-2.86 23 -.1031.0113 § 077 10176 © 034 272 1 L39)-.00
.86 | .80 - 0106 | .09 [-.00T6 | .08T7 —9-;& .98 -.018
-9.88 | 1.67 -.034.0099 | .a% | -.0177 | .08 -9, 2.06| .29
5.86 | L.ak| .of1].0023 | .029 |-.0079 | .OT -9.77 | 5.16] .126
-9.87 | 6.1 .18e].c16 | 023 |-.0179 | . 9,79 | 6.11] .ea1
-9.07 | B.eh| .26 0400 | .QLT { -.p177 ﬁ .8 [ 8.17] .3h
-5.88 110,60 .31h|.0685 | .016 |-.007h | . 9,65 |10.e2f .boT
-0.89 (12,73 .hé6].1032 | .017 | -.01m | .on9 ~0.89 |1e.28] .ho6
-9.90 (1h,90| .576|.1h82 | .01k | -.01h5 |-, -0.92 |1h.34| .mo0
<551 (17,051 88N .8006 | .0i3 [-.0155 | -.0i9 rido.02 [16.55 .65
=5.82 (.ho| -.308]|,03% | .055 |-.0175 | .22 ||1.93 0,70 |=N.0%| - 207
-9.83 |-2.24| ~.223|.0193 | .0k8 |-.00Th | 113 0,72 | -a,00
-9.83 | -1.16{ -,176|.01%2 | .07 | -.0178 | .108 -9.;2 =9l -,090
-9.83 | -.63] -, 0135 | JO0h5 |- 105 9. el =,
9.841 .23 -ﬁ.onﬂ 083 | -.0182 | .100 2.7 .50|-
-5.8: | .79 - L00 | Johe |- 068 .76 | .93
=9.84 | 1.89| -.034.0201 | .037 |~.c0d0 | .000 9.77 | 2.07
=2.00 | ®.1d] .070].0139 | .031 |-.0L45 | .0B2 -0.79 | %.05
9.86 | 6.36] ,18f.00%5 | 003 |-.0183 [ .08B 9.8 | &.10
.06 | 8,54 .293|.075 [ .017 [-.0087 | .0%8 265 | .15
-9.88 (10.20 .ho9).0779 | .01 |-.0d90 | .03 -9.68 |10.22
=0.00 112 Anl  ma7l 11m6 1 min 1o o198 | non -5.51 12,25
J-9.9 |1%.04] .621|,1637 | o001 |-.0139 |-.c2h 9.9 |15, 31
1-9.93 [17.15] .To0|, 004 [-.0132 [-.0h3 9,37 |16.59
0,78 |-k 1| -.343{.099 | .066 |-.0059 | 165 ||1.70d 9.72 | -h,0M
=9.79 {2,285 -.231|.0830 | .056 [-.0166 | .1 -9.73 | 2.004
=9.60 |-1.17 -.gg . 081 | -.0069 | .1 5.7 -.ﬁ
0,80 | «,63| - L0167 gg:. -.0176 | ,1h% 5.7 -
~9.80 | .35 -.Lll0|.01h1 | o9 |-.0078 | .1h 976 |
28 . -.087].0138 | 049 |-.0179 | .1h0 -9.77 | 1.0%3
~9.81 | 2.00] ~.0%3].0128 | ,ouk |-.0 130 2.78 | 2.07
3% 2% .275 o:ﬂ 034 |-.0165 | .11 -2.81 | 4.0%
2 . 0 025 [ =.0190 | . 831 6.

-0.8% | 8.50 . 0538 | . -.0203 093 3@3 g;iﬁ
-9.86 [10.79] .h95) .0960 | -.002 | -.00k2 | 0% ~3.88 | 10,10

~9.91 (12,2

2.9 {1k,

~9.97 |16.
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TABILE IIT.— CONTINUED
(g) Nomipal 8, —15°

b

f
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2220 AIAIIVITLTL2L2Y INIAIFFRIIAIIIAN

LLEL LELLELELELELEE LELLLELLLELLLL

[
222320

Bhesy

I R T L L
.062| — el 152 ||1.30[-1k.50 |-k.06| —2Th
.56 kol 1k 24 le.00l - 18
055 k1| .k 14,52 _.Zg - 136
Lok | ~0ehl| 138 =1l %2 | — - 112
.053| —.cehs{ .13k 14,53 .39| —.068
.053| —ca2k7| 13K 14,53 | .01 —.0k5
.gl - 0851 | .139 —L4. 55 | 2.06| .00T
ou7| ~0e5k| .122 kL 581 L16] .10l
.oho| ~02%%| .109 -15.50 | 6.22] .198
035 | = " 101 k.63 87| L2900
033 ~02 .01 Lk, 67 D023 .38
L035 | =~ .OTL 1k, 7L ne.eo| b2
031 o5 .08l .
-030| —~0R12| .032 ||1.53 |k %e b0k | 234
14,55 11,99 | —. 250
.070| ~0220| .200 34,58 | 07 | 108
.02 | —cex7| ,188 14,55 | =45 | ~.086
061 | ~oe25| 186 -1k, 57| 37| — 05
L0861 | = 0229 .183 k.57 .92 | —.0e3
058| —-.0230| .183 14,58 2,07 .019
057 ~0e33| L1908 1k, 61 | k161 007
O3]~ .170 Lok, 6k { 6,11 .190
089 |~ 158 L1k, 67] 8,16 .2T0
08 | — 18| .13 b, 70 ho,e2 | L35
L033 [ -, 0253 | .126 -1k, Th ho.26] k5
030 | =~ 0299 ﬁ L1 77 P32 | .
A29 |~ o021z )| . -1k, 81 16,37 | .
.022 | 0216 ,0hg . .
L0085 | —0201 | 031 |h,TO -1:.53 L, ok | —.213
: 15,55 11,99 | —.136
LO8L | =~ 0001 | 2% Lk, 56 | — 97 | —.006
J080 | 0305 | .23 14,57 | ~ 58 | -.076
.068 | —, 021k .ag 14,58 | .%0|-.037
070 |~ 0225 | .2 . k59 92| —.018
N - -1%.60 [ 2,06 .(23
.06k | ~0203 | .23 .62 | b5 | 105
L0680 | ~ 0085 | 217 -i.h.g é.10t .81
050 | =, 19,68 | 0,18 | 256
039 | —, 022! 169 -1k, T3 10.20 -329
032 |0k} .172 -1k, 73 fe. 2k Egg
Lk, 78 k28| Uk
Lk 81 15,35 | Lmes
T X -
TN Dipey o]
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TABIE IIT.— CONTINUED
(h) Nominal 8, —20°

5
3
2
&
:

l|ls |a o | o | G| o oy [[M] 2 Je |o | | G Cn
0,60|-19,55] -, 1k | - 397)-- 0506| 077 | —0301| ,b8L([1.30 -5, 45| %.05] ~, L0560 087 | —.ceg 1
-19.T0]-2.30| ~258] .03%5| .OTL | — 020k 101 -19. 56| -2.00f - L0kl 072 | —.02e7] 358
<19.70[-1.2k| ~253] ,0308( .o70 | — 0008 181 5.5 —97 -89 . 005 | 0226 398
—-19.70| - T1| ~232| .oebo| 0% | —0300] . -29.47| —h6| —136| .03%9] g —0228] 358
19,7 A5 -190| 0253 066 | -03¢L .19 19,07 97 092 ,0839] . —.0225] .3
L-19.71 .68 —,163| ,0m37| 066 | ~, 020k 177 9.4 9| -, 0331 053 | —~0223] .3719
-19,71| 1,75 —~1e2| .cee1| ,08: | ..0009| .168 -19.49| 1,95| —c23( ,0328( .046 | —.02p3y| .
—19. T2 %-90 =095| .21 .063 | —0318) .138 9.5 k1% .o78 3360 030 | —,0218] L33k
-19.12| 6.17| . JOR56| 087 | - 032h ,1hy ~19.5% 6.8 ,178 70| 015 [ —0001| ,30%
-19-72 8.35| .1 0389 &?; 0325 ,133 =19.57| 8.28] .27k .06hB| —.% 213
-19.74|10,%0| .283 .o&e3| . -0321| -15.60(10.23| .364% ,0870i—,13 | ~ .37
~19,75(12.64| .37h| ,0012| .0k8 | —0RbO} . -19.64]12.29] 456 1156|008 | —.0L8T] :;EE
-19.76|1h.80| .M95| .1310| .06 | - 0080 079 -19.68|1%k.38 .995] .1sh7l-.oko | — o218l .1
—19.77[16.97| .601| .18=2| .0M3 | —.2T9 -19,78[16.ho 1985|068 | —.0273| .0e6
' -
0.80(-19.63|-h.95] —, 368 .c5%6| 081 | —0256| .e%%|11.53|19.%5|-h.08| —256] .ouon| om0 | —.0n7y| .37
-19,6h{-2,30| —086| .0379| .ok | —0256( .oM8 ~19.57|-1.99| —171| 0374 058 | —e176] .366
—15.6k [L.28] —.239| .03e7| o2 | — 2k -19,48 -ﬂ —128] .0331L gi:. —an| .2
19,6k 89| —219| .0308| oM | ~ 2k -19.00| b8 —107| .0328] .ok -'05-? .3
19,6k 17| —1R{ .0RT3| (069 | —. (2G| .23 -15.50| .39| —086] .c2o7| oML | -0 33
-19.65| .70| —.188| , 06T | ~ B2} .232 —15.71| .90| —ok8| 0003 .038 | -, .328
g, 651 1, 78] — 100! oobkEl ofx 1 0063 ook -19.%2] .56 001 ,0293; .03 | —018k .18
—19.66| 3.99] -, 010| .02k8| .060 § —.0278| .213 -19,95] k19| 087 .336 018 | =013 .2
—19.2'5 6.28| .106| .0132| .033 | —028k| .139 -15.57| 6.22| .173| .o43B| .00m | —.OLk3| 258
—19.68| 8.4 .geo| .o31e| .0M6 | —0e86| .185 ~19.60| 8.16] .253| .0585|— —01k1] 228
-19.68/10.63( .337{ .Q793( oMk | — 0293 17T -19.63|10.21] .3 0798|018 | —~.0131] .193
—19.71|12.79| M0} .1202] .0%3 | —-0mh3| .1k -15.66[12,28| M| .108T|-.c29 | —~.012%] 1%
—19.72{1k,93| .72} ,1h08] .03T7 | —.0260| .llk -19,70|1h. 52| .hoe| . - —0117| .110
-19.73[17.12| .63 .030 | —.028a| .1o0% -19.7%|16.37 .956] 171|047 | —omng| .
0.90(~19.59 (4T —.353| .060L| .O9L | —023% .258(1.70[-19.hB|—h,0h] —.209] .QUTB| .06 | — 010 .36
19,58 12,30 —sezg o434 087 | —@38] 316 19,49 |-1.59| —.191 .0361 % —~ 0194 348
19,59 |-1.e3 | —.2kk| .0378] .02 | — o026k ,300 -15. 45 _ﬂ =16 .on9| . -~01%| .3
19,59 —. 0| —22k| ,0339] .08 | —0e59| .300 —-15.50] —. b1 —099] .o300| 043 | —01h9] .33
-19.59( 50| -.173( 0321 078 | —.0257| .292 -29.511 .38 —. 056 .ol | Lo37 | —aubb .33
-19,61| 91| —.1k| 0003 072 | ~.0201| .27k -19.%| .91| —037] ,0273| .Q3k | —.02k3] .310
1-19.61] 1,93} —100| .0ef1| .02 | —0263] .27% -19.53| 2.05{ .o003] . .0e8 | — o
L1962 b0o{ .o03| .oe6L| .0& | 68| .em -19.56| k.19( .086| .03wl| 005 | —o132] 270
19,6k | 6.33| .130| .0383| .o | —oefk| ,e09 -19.58| 6.20{ .165| .oka3| .003 ' ~0123] .21
|-15.65| 8.5 | .2%5| ,0801| .0%0 | —.0261| ,212 -15.61| 8.1%] .239| .05hT -.ggg —.0116] .m0
1-19,65(10,68; ,3m1| ,0887| .043 | —0016| .218 -19.6%|10,20] .316] .07MT|-, ~0103| .11k
L19.65(12,90) ,507| ,ahae| .07 | —0331] 211 -19.668 12,24 B% . 028 | — ngg
—-19. @ 1h.§g 1264 —'827 —0083] ,
—19. 75 |16, 504 . [—.0h3 | —~oaTe| OBk
“HACA
- =
o
I .
» 1+




TABLE III.— CONCLUDED
(i) Nominal 5, -25°

A

FEe
;

22RRRE

=

bhbbbbdbd

b
FF
IEREE2RIE JdH388E

e P RS

Ui Eeel 2!

Shb RRPRLLRRLEEELEE BRRE

BERERREE
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CL Cp Cn ! Ch || M ] a ¢y, Cp Cn
-.k151.0607 | .083 i-.0m8 | .288ll1.30]-2h. 39| -k.05]-.318 |.0653 | .095
-.59|.085 | .078 |-.0m8 | .273 2 ho|e,00]-.226 |.0m3 | .08
~.273(.0596 | .0T6 |-.0315 | .269 2, 40| -o7]-.181 |. 075
~a253[.0370 | LOT6 |~.031B | 266 2t ho| - b7(-.258 {6kl | 072
-227|.0345 | 076 |-.0326 | 266 ok k| b7|-.16 |.0418 | 065
-192|.0321 | 075 1-.0383 | .26 o L98]-.C oMl | ,063
-ab7(.0289 | L072 |-.0306 | 2R 2h 00} 2,03|-.050 |.0k08 § 057
-.063].027L | 070 |-.0333 | .2k -2h,bh! hoah|-.053 [.oh22 | (ONO
.038].030L | .0&% [-.p343 | 230 -2h. 7| 6.22| .153 |.0517 | .023
JLk7|.0426 | 060 [-.039L | 219 -21,50f 8,28] 230 [.067F | OL0
.251,0635 | .087 |-.03kg | .210 24.53(10.3 iha <0913 1-.
.31, L0628 {r0 A% 2k, %6(12,28| . 1100 |-018
JMhl27e | 061 |-.03k3 | 168 -2k 50|1k, 3%} 533 [.15: |-.03%
560|217kt | . -Q5 | 1k 24.70|18.h0| .629 |. -
%9063 | 087 |-.0066 | .3e01{[1.53(-ak.b1|-b.ob(-.289 [.om5 | Jor9
-io|iokés | Lom ooty | k||| 2htel-L9) - |-ovto | o
~azliomn | o7 |ooee | i3k 2h k3| -.i6|-.12h |.atoz | omT
131090 | 076 e | -3 ﬁ:";g '1'33 ~.063 'g% '8291'
T :&f = B B ot e L e
-.029|. 088 |-, .2 2. b9| 313 .069 |. .027
% 3292 250 -.g?i?, 2% b9l 6,21 156 owi Otk
196 .dﬁ =3 [-.030 | . v | -ek.oh| B.26| 235 |.06%5 | OO
Joalorm | oosn Loomr ¢ o8m ﬂg 10.22] .97 {.0837 | -.009
Jaaluos |, - . Le0l12.21] 397 |. -, 021
'4;3 J56 | 043 {-.0268 | 220 -2, 6h[14,30) LATL % ~03L
J625].207h | 038 |- «200 ~2k.69(16.37| .5%0 |.1733 | -.039
-k |.omak | JXoo |- .33 || 1.70] -2.13| L obi ~ouk |, .00
- gl'; 089 -%g 362 2k 44} -1,99] -.170 ggnﬁﬁ .
it LOhzo 087 1= -365 -2h.45| -.07] - .0uo8 205k
-.237}.0520 | .084 |-.0280 | .3%9 -2k, 15| -.h6[-.109 | .00 | .05
~193|. 0306 | ot |-.008 37 -2h, W7 .37[-.0T2 | 036k | 0B
-'11§ L0367 | 080 ...oaag .3%0 2k 17l 90| - L0355 | oL
~ '03*'3 0m9 -.0291 -Slg -2‘-.1!8 1'9"" "-013 -oﬁl lof
-.018|.0326 | .069 |-.0300 | .32 -=h,2} 4,12 .070 | .038 | o2k
.1051.0M7 | & -0 - 30 25,53 6.2 .15 ).0s72 | .00
|ty | %6 |ades | B o S et | oty | oo
-3@).0969 | .039 {--0318 | 303 U 63 12,28 .37 | 12007 | --020
ok gk o8 kb1 1 1085 1~ 009
| 4.7 16,34 .503 | .1603 | ~.036
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TABLE IV.- AFRODYNAMIC CHARACTERISTICS CF A TRIANGULAR WING PCR VARIOUS FLAP ANGLES FCR
MACH NUMBERS FROM 0.60 TO 1.70. DATA FOR ONE FLAP. CONSTANT-PERCENT-CHORD FLAP,
' BLUNT PROFILE; R = 3.0 x 108
(s) Nominel 8, 5°

M .} c Cp Cp Ca ) Ch H 3 k1 CL tp Cu oy Cp
0.60 5.19 | 4,20} ~,156 | .0167 | -.003 }.0006 |..c88 |J2.30| 5.15 | <k.200.,170 | 0270 | 019 |.OGTT 6L
5.18 | -2,12| -.0%9 |.0121 |-,008 |.0108 |-,037 5,12 -a.g:J =076 | ooa <0081, | o056
5,18 |.-1.03|-.012 |.0016 | -.o11 | .0108 | ~.0%3 5.10 |«1,0% -,03 | .0073 | =.003 |.0083 |-~.12M
5.18 | -.h5]| 012 |.0127 }~-.012 | 0108 -, 5.10 —.EL - 0148 | =007 | .00B% | ~e2EL
518 | b3 . 012k | -,015 gigg - 5.09 | .| .o37 |.0073 |-.024 [.0083 [-.233
5.17 | 1.06) 078 §.01%0 | -.016 |.0108 |..053 5,08 x L0863 | .0181 | ~.017 | ,00B6 |=-.139
5.17 | 2. -1 .o:.lré -,018 m 0% g.o‘{ i'og gg .3209 -.gﬁ m —.ﬁ
ar g Il e o el i ol I 20 | &35 ‘2o | ‘oks | 71om | so0m |-en
5.5 | 8.5 w3 [.0612 | ~.0%0 |.0093 {-.001 ko | 8.2 397 {.0m02 |~ o -
%1% 110.70] .50 |.0945 | ~.087 | .0093 |-.108 h,96 m.g ';ﬁ 1007 -.ﬁ o -.g
5.13 |12.85) .18 |. -.0%0 | ,0083 |-.13% h93 |12.33 . 1375 [ ~.098 | . =323
5,18 |1%.99 E:Lu L1861 | -.033 | .008T |-.170 .
5.10 |17.17] . Lok | =036 ) .00%2 | -.202 || L.3Y B.17 | -k.10 -.% 206 | 018 '(ﬁ'; =039
. 5.1k | -2,08] -, o179 [ 005 |, =073
0.80 8.18 | .k, 32} -,163 | .0186 | -, 002 | .0119 -.ge; 232 | -1,09 ~.029 | .0159 | ~.002 | 0060 | =089
. 5.17 | ~2,13] ~. L011T | ~009 | .0222 |- na2 | -2 ~007 |.0163 | ~.00% | .0060 | ~.096
5.% ~1,0H =009 | .1L4 | ~.013 | 0121 | -.0%9 %10 | .k .033|.0u6k | ~,011 | .0062 |~11L
=, -2 07 |.0115)-.015 | 0123 |- 5.0 | 1.000 .05 |.0LTL | ~.015 | L0062 |=~12B
3161 oW . 0126 | 018 | .caze | -.080 . g.04 100 |.0073 | ~,022 gﬁ -'Eﬁ
5.16 | 1.08] . L0133 | -.020 | 128 |-, 5,06 ] b0y . & 035 | . "
5.13 2.18 .1% |.0107 | ~.003 | 0121 | -.9073 5031 6.1% .e70l. " JOOTL | =153
5 h.eg 239 | .0em8 | -, 0125 |- 500 | B.ed .3m |, - L00Th | =226
5.0k | 6] L0437 | - oi" 20123 | ~,006 h.o7 [10.26 .L3T | .0923 | -.OTR oogg -]
5.13 | 6.56] hpB | .om28 | «.0k3 | 0162 | -,302 ko |22,70] 511 [.1237 ] -.083 [ .00 ~e206
5.1 110,75 .53 | ,1002 | «.03% | J0O9L | -.136 h.gL | 14,37 067 ] .1612 | -.093 | LOOBY | -.334
5.07 [12.95 . 1RGN | ~.0N2 | JOOTI | =415 BT ) 16, JOB2 [ JANS | =aL3B | JOOF | =370
;g; i?r'm E '% -'8?956 % -'Ee% A7 .17 | -k 15 | ey | .016 | LOOMY 032
] . . . "y - b 1 '] . a ~u o »! » L
3]1 5.1k | -2.04 ~.06% | .c183 | . 0048 | ~, 08k
0.50 3,17 | -W.32 ~,172 | 003 |0 0129 | -0k %,13 | -,09 -.028 | 0163 | ~.002 | .003L -.g
%16 | =214 ~,063 | 0030 | -.010 | LOXMO | w057 5,13 1 =5 «.007 | LOLTT | ~e00B | o0052 [~
%.16 | wL.03] =007 gz ~.01% | 0137 | -.063 %18 .032 | L0157 | =011 | L0058 | ~.09T
508 ) <M 020 ], -.01B | .otko | -.068 5,10 . Ogls‘ 0156 | = 0057 | ~109
5.5 | .54 .om 082 % T3 5,00 | 2.0l] .ooh|.mq | -.02 g? 2R
5.ak) 2, °ﬁ9 OLWT | =025 | . 08k 5.07 | k. ;‘x-% 0279 | ~,033 | .0063 | ~.1ha
5.4 e.a Lk | .oamL| -.028 | 0136 | -.088 505 & . K13 | - L0068 | = 17T
5,12 h.ﬂ 263 | ,0203 | -.040 | O1HE | -,103 5.08 | 8. ﬁ $0803 | =05 | ,00T3 | =0T
5.1 6, 3;[3 +0OT5 | =047 | L0187 | ~.223 k.53 | 10, . L0841 | =065 | L0078 | -2k
5.2 | B.19 . o 051 | ~e120 k96 |12, o5 | 1183 "ﬁ L00Bh | =276
%93 | 1h.34 k2|, - L0090 | -7k
k.90 [ 16.3¢ .608 1. ~.0%0 |-.0096 | -390
NACA
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TABLE IV,— CONTTNUED
(b) Nominal B8, O°

a

N
-

L abbE
R

D'.
t;‘;‘k’:s o O 0 =

B GEESHERES

.

=)

Cr Cp Cm c-‘ Ch H ] a Cr, Cp Ca
=207 [.0201 | 015 |.co20 | .02% |{1.30] .35 |~+.10[~399 0278 | .09
-235 |.0122 | 000 {.0022 | 015 .32 |-2.05[-.106 [.@1B5 | .00
.0103.| 007 |02 | 000 G [-2.08|-0% (0156 | .003
~.04T |.0001 | 006 |.0022 | .008 .30 | -.h8|-.0% [.0155 | .009
004 [.0201 | .pok |.co22 | .poy 29 | 52| .013 |.0153 | .002
L0287 |.OU07 | .003 [.0022 |-.003 29 | .99| .D33 [.01 [-.0001
otk {.on7 [0 o1 |-,0m0 27 | 2.04| 081 J.0281 |-.008
68 | L0173 | -.005 | 0002 | -022 2k | b,10] 173 |.0262 |-.028
. -0201 | -.010 |,0023 |-~.03% 21 | 6.16] 272 |.0811 |~-.039
«368 [.0750 [-.004 [.0QL | -.055 .18 | 8.22] .35 |.06%0 |-.052
. .084s | -.012 1.0085 |-.0%6 14 [10.28| 465 [.0933 |-.06T
567 | 2219 | -.01k | .C020 | -,085 10 2.3 L5357 |.238e |-,
695 | .1736 | -.019 | 0027 |-.118 . :
RS -2317 "‘-m -m% -.151 1.53 .35 -’i-.m -.l& alC |/ .031
. .32 |-2.04|-.003 |.0283 | .017
038 | .o |00 | L029 .51 —.g -.0%0 |.0155 | .010
-az2 | .05 | . o027 | 018 «30 [ =k6| =, L0146 | 007
oT2 | 0107 | L0D|.0028 | .012 .22 | Jk6| .016 |.01%6 o
~0k6 | 0100 | . .00eT | .o08 28 | 1.03| .035 [.01% | -.003
JO0L |,0001 | .005 | .c02T | .00k 27 | 2,04 .078 |.0070 | -.010
085 | 0102 | 003 | .002T |-.003 Lh | ka0l L1684 | L0258 | 023
o735 | o1k | 001 | .0028 | ~.01L 221 | 6.3 .2hg | ,.0393 | -.038
.176 | .0187 | -.008 | .00z | -,02% .J.Z B.g ﬁh % -g;g
0327 | -.015 | .0033 | -.0 W Jwa2g Jhat . -
ﬁ <0586 | 021 | .0039 | - . ~11 [18.39 . mi -
0911 | ~.017 | L0026 | -.076 07 |2¥.37 5712 | 1593 | ~081
60k | 1362 | -~ 003 | -.139 03 |16.4d .639 | 1972 | -.089
728 | .193% | -. 0028 | -.196
By 2562 | -.050 | L0008 [ -.228 || 1.70 .35 | k.0 -.268 | L0256 | W28
R Il 33| -eloq w088 | o | w6
257 | 0262 | .03 | .00k .os:\l SR -.99 -.0hT | 01kG | 000
k0| 0139 | .019|.0Q33 | .02k Ju| - -, 0139 | 006
ofe .08 .013] . 016 .29 . .015 | .0137 |0
0% | 0101 | o011 .0032 L011 29 . .033 | Joubh | -,003
ooz | 11| .oo7|.0033 | 002 27| 2,01 .otk | .016%| -.009
026 | oz . L0025 | -.003 24| &, 195 J02k2 | -022
083 | 0127 | -.001] .0085 | ~011 81| 6. .235 | .037k | -.034
186 | .0206 | -.010| .CORO | -.027 28] 8. 312 0550 | -0
onl e-1-1 9 EECTN ~nhl Ak A alwr ATk Ak
AERS | sUFT | =allLF | elAFTT -y ad) | AUer, e 3 T | =alLAT
A15] o691 - -COlk | -, 05k Je |12, k62| 10821 -,
25| 053] -.033| L0039 | ~07T 08|83 .532| 1k26| -.073
. . <0l | 16. .5o2| a8 | -.080

ot

g
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TABLE IV.— CONTINUED
(c) Nominal &, -1.0°

Y

Cp Cm [+ Ch N ] 1 C1, Cp Cm Cy Ch
L0218 | 020 |.0002 | .0% [|2.30| -.53 |-4.09]|-.20% |.0207 | .039 [.0006 | o081
0123 | 015 0005 | . . - ~2,05{-.110 {.0188 | .23 |.0009 LB
.0112 | 012 |,000% 019 =57 |-1.00{-.083 |.0042 L0011 032
0107 | 011 |.0005 | 016 ~ - b7|-.092 m.zo ,013 0012 | .
L0005 | 009 j.000k | ,008 =59 | 36| .008 |.02hT | .006 [.0012 | .016
L0106 | 008 [.0005 | .006 -5 :E .08 f.m50 | L002 [,0002 | OO
L0109 | 005 |.0002 |-.000 - 2.uk| L0716 |, ~00% |,0003 [-,00%
0167 |0 000k | -,012 ~63 | 5.12| .105 ].08hT |-.020 |,0003 |-.0%0
. ~.006 |.000h |-,025 -.67 | 6.16| .267 .0 -.935 om% |-.078
L5081 -010 2 - 075 =70 | B.22] .363.1.0609 [-.0h9 |.0ma6 |-119
-oh2 [-.010 [.0008 |-.048 - Th 10.2 -Rék | L0008 |-.08% |05 |16k
1206 |-.010 |.0005 |-.0TD ~.18 |12.3%| .%%6 [.1243 |-.078 |.0001 [-.211
1693 |-.01% |.0011 |-.106 -89 (1h,k1| .68% [.1765 | -.216 0010 |- Eg
2279 | ~.017 |.0006 |-.137 -.93 [16.h9] .Bh2 |.2b53 |-.156 |.002k |-
0209 | .opr |.0003 | 042 {|2.%3] -.53 [-k.10|-.181 |.q276 | 033 0 081
L0128 | 015 |.0008 | .030 -.56 |-2.0h|-.096 |.o188 | .ce0 |.0003 | .O46
.0108 O.LE L0008 | .02k -5 -.g ~0% [.0159 | 013 |.0006 | .03
003 | . 0000 | .19 -8 | - h8|~.029 |.01% | .009 |.0006 | .022
0099 | .o10 [.0009 | .0m1 -5 | ®| .03 |.01a5 | 003 |.0008 | .0O6
.0099 | D05 |.000T 007 - 1.0 .0; L0190 |=.001 |.0009 L001
2.13 .010k | .00% |.0008 |-.001 -6 | 2,08 .075 |.p165 | -.007 |.0008 |-
k.30 0177 | -001 oo 1-.0nb ~6h | hapl .1%0 }.02h3 1-.000 l.ome |-.0%0
£.%0 038 |-.010 |.0013 |-.008 -67 | 6.5 .ehT |.03718 | -0 | oon6 |-.0B%
8.m8 L0872 | -.016 |.001% |-,037 ~TL | 8.20 .329 |.0%72 | -.0k8 | ,0026 |-.11:
10,73 . ~018 |.00L2 |-.063 -k 10.27] k. uﬁ -057 | 0082 |-l
12,92 W1361 | -0k 0001 |-223 -6 |12.3?] . JL1hh | -.068 | L0026 | -.200
15,10 gtk |~,035 | 0003 [-,176 -.82 [1k.98] 570 [.1506 [-.078 | .0030 |-.2hkd
17.29| .84 |.295 |-.0k& |07 |-.20% =86 |16.1k| G4 |,1518 |-.087 [.0036 |-.E51
4,36 .0268 | 035 |.000L | .048 ||1.70| -.53 |-W.09] ~.17h | 08T | 031 |40008 | 0
2,20 L00k2 | .02% 1.0011 | .037 =56 | 2.0k =091 1.0076 | L018 o0 ﬁ
-1,10 L0119 | 019 |.0022 | . -7 Eg-.o:ﬂ o) 2012 | 0001 | L0%0
-.25 0112 | 017 |Wb012 | 023 ~50 | ~h8 088 |.0L . L0002 | .021
53)~,01% |.0103 | 012 |.0012 | .13 -60 | .%e| .ow|.0 .002 | 0003 | 000
l.?i L0103 | 010 0022 | . ~60 | 1.04 .029 |.0138 | ~.00L [ 0007 |=-.002
2, L,Q113 | .po5 |.0012 |O -.61 1 2.03 .069 | L -.007 | 0008 |-,016
k26 L0185 | =00k |,0008 |~018 =65 |k, L9 | .0237 | -.020 | .00k | ~.0B9
Guhh 203 |~.013 |.omB |~.co7 ~67 | 6.24 .227 |.03%@ | -.03L | .00 -
B2 356 |.ocka | -.0F [.ocer |-.c26 -70 | 8101 .30 | .03 |-.0kz | .oozk | .11
10,41 +1088 | -.027 |.0023 |~.CH =T3 (1D 44 307 | OOUR | =2 | LO0E0 | =alD
=77 |12.29 156 | ,2070 | -.062 | .00 =153
~80 |1k 34 %3 | .2%06 | -.071 | .00 -232
-8k 16,39 587 | .1788 | -.017 | .0 272
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TABIE IV.,— CONTINUED
() Nomdpal 8, —2.5°

-]

1 =

HRBaRYRERRBERE

I\II{JNI\JI\J‘
'I;‘Es [ 4R e 0 )

ChhE

)
b

]

Re3HbaerhblREy BEIRY!

SEBIRARERE ReFIesRavuBiliy

el

1
MWMPONPROCRRMUNORODIDR
- B [~ .
ShkBmorm

Vs hE

RERREBERS

GhEBoSLL

1

o
7% 4 I

% | % | @ Cp [| W] & J= 6L | & |S 3 | %n
o251 .030 | -.00k1| .099|[1.30(-2.73 |k.10| -.226| .0mB| .OMB| -.0026| .1h3
.0159] .025 | -.00ko| .051 -2.76 |2.05| -.130| .0208| .032| -.0022| .112
L0133} .022 | -.0080| .0L43 -2.77 |1.01| -.083)| .00y | .025| -.0020| .097
.6130] .021 | -.0040 ol -2.77 | -.29| -.060] .0264| .022] -.0019] .092
01x6| .19 | -.0038] .03 -2.78 .56 | -.016| 0156, .015]| -.0008 | .gBa
.O11k] .0IB | -.00k0| .03 -2.79 |1.03| .008].01%&| .c12| -.0008] .023
0118} .063 | -.0039| .02k -2.80 | 2.09| .056] .0076| -.008 | -.0017 | .058
.01%| .010 | -.bo3g| .oik -2.83 | k10| .1h6] .0243 ] ~.010 | ~.0006 | 022
0263| .005 | -.0038| .00k -2.86 | 6.06| .2k2| .03080[ -.025| ~.0005| .0L7
YT -.0038] -.005 -2.90, | 8.22| .338( .0569 | -.0h0 | ~.001h | -.0%6
L0797} .coL | -.0026] -.017 -2.04 [o.28| .437| .087L| -.Q5k| -.0006| ~-.10%
.1166f-.001 | -.0027| -.043 -2.98 [L2.3h| .329| .1209 | -.068| -.0019 | -.152
.16hk2 --003 | -.0021| -.072 A . . . i
R EEZDE[ = ARIO UL = dUJ [ 2] [T€a 7 [Feddd| ~el¥Wy | S0 LA 1 TLRICE e
' o ' |2 2.0k | -.2131 0197 526 -.0020 | .oav
0274 .03 | -.0Qa8| .o072 Lo78 br.ol | -.06 | .onéet| .o19{ --0017| .082
.0161] .032 | -.00EL{ .063 ‘Fa.7s | ~.48 | -.ob7| 0060 .06 -.0006| .OT3
.0131] .028 | -.coky| .o5% -2.80 S2 - 01521 .009| ~.001k| .0%0
0125 . -.0039( -.090 ‘|28 | 1.03| .0L6| .015k] .006| -.0013}| .O5L
.0113| .0e3 | -.00M] .0k3 -2.82 | 2.08| .0%] .0168| -.00L] -.0023} .036
.021¢] .02l | -.00%0] .039 -2.85 | L.og| .| .o241{ -.013| -.0010| .OOL
oyl 018 | -.0020] .0%3 k288 |63kl .22h] ox5g | -.026] <0008 -.032
0165| .010 | -.0037| .020 -2.91 | 8,20] .310| 20930 | -.038| -.0002 | -.069
0293 002 | -.0033| .007 -2.95 po.26| .399| .0803( -.0%0| 0 -1
-,003 ~gg£ o - 2.5 pe.3r| .hAL algg -.062] .poga| -.090
0851| -.002 | -.0g -.029 -3.05 phk.37] .55 awme| -.ot2| L0007 -.200
1203]-.013 | -.0008] -.083 -3.07 p6.53| .629| .1885] ~.08L| .co1z| -.247
1856|-.026 | -.0017| ~.137
2%500|-.038 | -.0008| -.274|[1.70|-2.78 |4.10| -.1B%| .0287| .036| -.c029| .123
1| ] -2.77 |-2.0%| -.105] .0190 | .o02k| -.0022| .09L
030k 047 | - .082 -2.78. | -.99| -.06x| .0161| .018| -.0019| .077
oLT7| 081 | -.0043| .07 -2.79 | -48| -.043| .o1x1 | .01k%| -.0028 gg
o1h%| .036 | -.o0kL| 066 -2.80. | .h5| -.005] .01k3| .008| -.0015
0133| .032 | -.0040]| .060 -2.81 |1.03| .016] .cabs| .005| -.0013| .0BT
O116| 028 | -.pdhL| .052 -2.82 |2.08( .oFr -.001! -.0011| .032
0111| .026 | -.00k1| .obp -2.8% | k.08 .134} .0227{ -.013} -.0006| -.001L
Q02| Loex -.ooga 38 -2.88 | 6.1k] .23 .03k9{ -. -.0001| ~.035
LO177| o1 | -.0b 026 -2.91 | 8.19| .2oe| .0%2)) -.036| .0006] -.070
032%) 004 | --00RT| .013 -2.55 [10.25] .365| .075%) ~.088] .00LD| -.i08
.0606|-.008 | -.0011| .008 -2.98 h2.29) Ak .1035) -.056)  .0015| -.2h6
-3.02 [14.38] .m9| .1367| -.065{ .00 ~.188
-3.05 60| 82| .17h3) -.071i  .002k| -.230
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TABIE IV.— CONTINUED
(e) Nomlnal &, -5°

ak

N & a a, | ¢ Can cy Ch || ¥ & w | o Cp Cn
0.60|-M76 [-%.35] 2| .0260] 037 | ~.00Tk| .0B0[[1.30 [-h.6% [%.2071-.230].0320] .05%
L7 1287y - AT L0LSW L0321 -.oo7ly LOfR ~k.87 1@.0b ) -1kl .0213% .03
<477 |-1.18| -.131] .01%| .c29 | -.0022] 063 .68 |-1.01] -, L0180 | .03L
4.7 | -.fof -.208] .o1za] .oe7 | -.0020] 060 k.68 r-.ha -.069 | .0167] .028
=477 .3 -.089] .o118] .026 | -.0023] .O0%% k.70 56| -.025] 0156| 021
b7 | .89 -.0kz| .0106| 023 | -.00T2] .0%0 -3.70 |1.03]-.001}.01%6| .07
-h.78 | 1.9%| -.008] .0108| .c22 | -.c0T2| .OBS A, | 2.08| .okT| 0LTL| 020
-5,78 | .19] .102| .o1h§| .o1T | -.00TR| .032 X7k [ N2O[ . L0240 | -.006
-h.79 | 6.33] .194| .o239| .011 | -.006T| .02L &.78 | 6,16] .235| .03Tk] ~.020
.79 | 8.% 3o .ov0| 006 | - 010 k.81 Lg.a 3% | .of11 ]| -.035
-h.Bp ho.gh] .07hh| .007 | -.0055) .0OL .85 Po.28| .k31| .0B62] -.0M
-k [12.78] .mo7| .1099] ..006 | - -.02h &80 hz.3h| .s21| .1190| -.063
-h.83 k.96 . +1590| .001 | -.00kT| -.036 -4.93 Ph.39| .621] .160k] -.083
-h.8% 117.13] .7i9| .21%0{-.002 | -, -.086 5,06 FG'W T 22k | o121
‘ 0.80]-.74 |-&.%0| ~.290] .0R0L] .o%7 | -.0081] .095|R.D3|-h.66 [h.09| -.20k| .03k | .Ohk
.75 |-2.28] -.19%| .0183] .0%0 | -, 084 .58 be.os] -, 0215 .03
.75 }-2.27] -.1k3] (0133 038 | -.0076] .O76 <4.70 [1.00| -.07k| .0LTR| .0£3
-5 | -.62) -.118| .o125| 035 | -.0076] .OTR 5,70 | -.M8| ~.0%51] .0163 ] .020
- o S I L0111 031 | -.0076] .08k 72 | W56 -.012] 01| .OLE
4,76 83| ~.08%} .0106] .020 | -.007%| .060 =k, 72 | 1.0%) .00l .01%2| .010
~4.T7 | 2.03( .00k| .0106] 026 | -.007T5| .05k -b.7h 12.09| L0955 .016B] .00k
.77 | %.23] .108}--01hg| .01B | -. .039 &, 7T | 09| .138] .0236| -.010
.78 | 60| .219] .o282| .o11 | -.0067] .028 t:.so 6.15| .e2k| .0363] -.003
-9 } 8.57) . 0500} .005 | -.006T| .018 .83 |B.20] .30%| .05 -.gE -
.81 [o.7s5| k3wl .oB1B] .005 [ -.00%0| -.000 b, 86 [0.26| .390( .OT9E( -. -
: Lh90 B2.31| Lh73) L1102 | ~.0%8 -
0,90 |-b.71 |-k.b3| -.323| .0338| .062 | -.0092| .13L L4 .0l Lh.E'Er 50 | L1460 | -.068 -
.72 |-2.87| -.2th| .0189] 092 | -.c0BM) .112 Ly 08 R, 623 | 1863 | -.o17 -
-h.'rE -1 ~.161 | .ow2| 088 | -.00B%| .106
b, Th | -.68| -.229| 0231 .ok2 | -.0082) .088 |h.7O [-h.66 -h.oa =181 .0303| .038
-k, Th 33| -.082| 0018} .039 | -.0083( .08k -h.69 2.0k ~.105| .020%] .027
.75 87| -.0%| .0010( 036 | -.008L| .078 -k, TO -.Ek ~06k | J02TL( 021
-h.75 | 2.0k ] 0O L0106} .0%1 | ~.00BL BT | -h3 | -.0h3 ], 017
th.'rﬁ hz7| .11k} .01% | .02) | -.00T6 k.72 A6| -.005] 0188 .01
k77 | 603 229 .0303] .om1 ] -.0062 -k, 73 {1.03] .017] .0159| .008
k7o 18.621 .3m | .omsh) Lo0n | -.000s ] Lo b Th | 2.001 .056].0172] .002
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TABIE IV,— CONTINUED
(f) Nominal &, -10°
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-9.5 |-k, 11| .038| .o1kx| .036| -.q166| .12k -5.08 | 2.18| .113| .0272| .o10| -.0a| .16h
-9.56 | 6.27] .137| .0213] .0;| -.0163) .113 -3.% | 6.16| .207] .0388] -.0Q5| -.0098| .130
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TABIE IV.— CONTINUED
(h) Nominal &, -20°

K | B o | & 1S [ | & th ||w | ® a oy | cp | | Ch
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-19.29| .73 -.1§1 020k | 082 |-.0270 | .2mL -19.19| .93{-.059 |.ox1h | .okk |-.0172 | .
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Figure 2,- The control-surface
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